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DESCRIPTION 
PROTEIN KINASES 



FIELD OF THE INVENTION 
The present invention relates to novel kinase polypeptides, nucleotide sequences 
encoding the novel kinase polypeptides, as well as various products and methods useful 

for the diagnosis and treatment of various kinase-related diseases and conditions. 

... ; * - 1'- - \ ".* * v ' ■ ■ ■ 

BACKGROUND OF THE INVENTION 
The following description of the background of the invention is provided to aid in 
understanding the invention, but is not admitted to be or to describe prior art to the 
invention. 

Cellular signal transduction is a fundamental mechanism whereby external stimuli 
that regulate diverse cellular processes are relayed to the interior of cells. One of the key 
biochemical mechanisms of signal transduction involves the reversible phosphorylation of 
proteins, which enables regulation of the activity of mature proteins by altering their 
structure and function. 

Protein phosphorylation plays a pivotal role in biological signal transduction. 
Among the biological functions coniiolicxl by pnotciii p^osphory'sUrfi are the following: 
cell division; differentiation and death (apoptosis); cell motility and cytoskeletal structure; 
control of DNA replication, transcription, splicing and translation; protein translocation 
events from the endoplasmic reticulum and Golgi apparatus to the membrane and 
extracellular space; protein nuclear import and export; regulation of metabolic reactions, 
etc. Abnormal protein phosphorylation is widely recognized to be causally linked to the 
etiology of many diseases including cancer as well as immunologic, neuronal and 
metabolic disorders. 

The most common phospho- acceptor amino acid residues are serine, threonine and 
tyrosine. Phosphorylation in histidine has also been observed in bacteria. The presence of 
a phosphate moeity modulates protein function in multiple ways. A common mechanism 
includes changes in the catalytic properties (Vmax and Km) of an enzyme leading to its 
activation or inactivation. A second widely recognized mechanism involves promoting 
protein-protein interactions. An example of this is the tyrosine autophosphorylation of the 
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ligand-activated EGF receptor tyrosine kinase. This event triggers the high-affinity 
binding to the phosphotyrosine residue on the receptor's C-terminal intracellular domain 
to the SH2 motif of the adaptor molecule Grb2. Grb2 in turn binds through its SH3 motif 
to a second adaptor molecule, such as SHC. The formation of this ternary complex 
acivates the signaling events that are responsible for the biological effects of EGF. Serine 
and threonine phosphorylation events have also being recently recognized to exert their 
biological function through protein-protein interaction events mediated by the high* 
affinity, binding of pho~»hoseri«ke and j^?hothrcc:iii;e to WW motifs present in a la v:e 
variety of proteins (Lu, PJ. et al (1999) Science 283:1325-1328). A third important 
outcome of protein phosphorylation is changes in the subcellular localization of the 
substrate. As an example, nuclear import and export events in a large diversity of proteins 
are regulated by protein phosphorylation (Drier E.A. et al (1999) Genes Dev 13: 556- 
568). 

Protein kinases are one of the largest families of eukaryotic proteins with several 
hundred known members. These proteins share a 250-300 amino acid domain that can be 
subdivided into 12 distinct subdomains that comprise the common catalytic core structure. 
These conserved protein motifs have recently been exploited using PCR-based and 
bioinformatic strategies leading to a significant expansion of the known kinases. Multiple 
alignmeii i-f the sequences in the catalytic domain of protein kinases and subsequent 
parsimony analysis permits their segregation into a dendrogram reflecting the relatedness 
of their catalytic domains (Fig. 1). In this manner, related kinases are clustered into 
distinct branches or subfamilies including: tyrosine kinases, cyclic-nucleotide-dependent 
kinases, calcium/calmodulin kinases, cyclin-dependent kinases and MAP-kinases, serine- 
threonine kinase receptors, and several other less defined subfamilies. 

We have recently completed a systematic analysis of the protein kinases present in 
C. elegans, the multicellular organism whose entire DNA sequence has been determined. 
We identified 473 unique kinase profiles including 398 full-length conventional kinases, 
and 20 additional proteins that may function as atypical protein kinases. (Plowman G.D. 
et al (1999), Proc. Natl. Acad. Sci. 96:13603-13610). 

Using parsimony analysis, the protein kinases may be divided into 4 major groups: 
AGC, CAMK, CMGC and tyrosine kinases. In addition, there are a number of minor yet 
distinct families, including the STE and casein kinase 1 , families related to worm- or 
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fimgal-specific kinases, and a family designated "other" to represent several smaller 
families. In addition, we designate an "atypical" family to represent protein kinases whose 
catalytic domain has little or no primary sequence homology to conventional kinases, 
including the A6 kinases and PD kinases. 

The AGC kinases are basic amino acid-directed enzymes that phosphorylate 
residues found proximal to Arg and Lys. Examples of this group are the cyclic nucleotide- 
dependent kinases, G protein kinases, NDR or DBF2 and the ribosomal S6 kinases. 

The CaMK group kinases are z!sc basic amino acid-directed LL^es-Ti^ ^ludc 
the Ca2+/calmodulin-regulated and AMP-dependent protein kinases, myosin light chain 
kinases, checkpoint 2 kinases (CHK2) and EMK-related protein kinases. The EMK family 
of STK are involved in the control of cell polarity, micotubule stability and cancer. One 
member of the EMK family, C-TAK1 has been reported to control entry into mitosis by 
activating Cdc25C which in turn dephosphorylates Cdc2. 

CMGC group kinases are "proline-directed" enzymes phosphorylating residues 
that exist in a proline-rich context They include the cyclin-dependent kinases (CDKs), 
mitogen-activated kinases (MAPKs), GSK3s and CLKs. Most CMGC kinases have 
larger-than-average kinase domains owing to the presence of insertions within subdomains 
X and XL 

The tyrosine kinase group encompass both cytoplasmic (i.e. src) us well as 
transmembrane receptor tyrosine kinases (i.e. EGF receptor). These kinases play a pivotal 
role in the signal transduction processes that mediate cell proliferation, differentiation and 
apoptotis. 

Group members that define smaller, yet distinct phylogenetic branches of 
conventional kinases include the elongation factor 2 kinases (EIFKs); homologues of the 
yeast sterile family kinases (STE) which refers to 3 classes of kinases which he 
sequentially upstream of the MAPKs; mixed lineage kinases (MLKs); Lim-dornain 
containing kinases (LIMKs); Calcium-calmodulin kinase kinases (CAMKK), dual-specific 
tyrosine kinases (DYRK), integrin receptor associated kinase (IRAK); testis-specific 
kinases (TSK); UNC-51 related kinases (UNC); several famihes that are close 
homologues to worm (C26C2.1, YQ09, ZC581.9, YFL033c, C24A1.3), Drosophila 
(SLOB), or yeast (YDOD_sp, YGR262_sc) kinases, and others that are "unique" and 
don't cluster into any obvious family. 
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SUMMARY OF THE INVENTION 

Through a search of the EST database for homologies to the conserved catalytic 
kinase domain of protein kinases, hundreds of mammalian members of known and 
previously unidentified protein kinase families and groups have been identified as part of 
the present invention. Multiple alignment and parsimony analysis of the catalytic domain 
reveals that approximately half of these protein kinases cluster into 10 known groups, with 
the other half perhaps defining novel groups. Classification in this manner has proven 
highly accurate not only in 'predicting motifs present in the ranainir-f non-csi alytic r ilea 
of each protein, but also in their regulation, substrates, and signaling pathways. The 
present invention includes the partial or complete sequence of new protein kinases, their 
classification, predicted or deduced protein structure, and a strategy for elucidating their 
biologic and therapeutic relevance. 

Thus, a first aspect of the invention features an isolated, enriched, or purified 
nucleic acid molecule encoding a kinase polypeptide selected from the group consisting 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID N0.138, SEQ ED NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO: 144, SEQ ID NO:i4a, SEQ L> NO: i -;6, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, 
SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ EDNO:162, SEQ IDNO:163, SEQ ED NO: 164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, 
SEQ ED NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, 
SEQ ED NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ID NO:180, SEQ ED NO:181, 
SEQ ED NO: 182, SEQ ED NO:183, SEQ EDNO:184, SEQ ED NO:185, SEQ ED NO:186, 
SEQ EDNO:187, SEQ ED NO:188, SEQ EDNO:189, SEQ ED NO:190, SEQ ED NO:191, 
SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, 
SEQ ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, 
SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, 
SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, 
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SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241 , 
andSEQIDNO:242. 

: By ^isolator in itSLicnco Wwleie acid is mean: a polymer of nucleotides 
conjugated to each other, including DNA and RNA, that is isolated from a natural source 
or that is synthesized. The isolated nucleic acid of the present invention is unique in the 
sense that it is not found in a pure or separated state in nature. Use of the teim "isolated" 
indicates that a naturally occurring sequence has been removed from its normal cellular 
(z".e., chromosomal) environment Thus, the sequence may be in a cell-free solution or 
placed in a different cellular environment. The term does not imply that the sequence is 
the only nucleotide chain present, but that it is essentially free (about 90 - 95% pure at 
least) of non-nucleotide material naturally associated with it, and thus is distinguished 
from isolated chromosomes. 

By the use of the term "enriched*' in reference to nucleic acid is meant that the 
specific DNA or RNA sequence umstiiutes a significantly higher fiscsw (2-5 folu) of 
the total DNA or RNA present in the cells or solution of interest than in normal or 
diseased cells or in the cells from which the sequence was taken. This could be caused by 
a person by preferential reduction in the amount of other DNA or RNA present, or by a 
preferential increase in the amount of the specific DNA or RNA sequence, or by a 
combination of the two. However, it should be noted that enriched does not imply that 
there are no other DNA or RNA sequences present, just that the relative amount of the 
sequence of interest has been significantly increased. The term "significant" is used to 
indicate that the level of increase is useful to the person making such an increase, and 
generally means an increase relative to other nucleic acids of about at least 2 fold, more 
preferably at least 5 to 10 fold or even more. The term also does not imply that there is no 
DNA or RNA from other sources. The other source DNA may, for example, comprise 
DNA from a yeast or bacterial genome, or a cloning vector such as pUCl 9. This term 
distinguishes from naturally occurring events, such as viral infection, or tumor type 
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growths, in which the level of one mRNA may be naturally increased relative to other 
species of mRNA. That is, the term is meant to cover only those situations in which a 
person has intervened to elevate the proportion of the desired nucleic acid. 

It is also advantageous for some purposes that a nucleotide sequence be in purified 
5 form. The term "purified" in reference to nucleic acid does not require absolute purity 
(such as a homogeneous preparation). Instead, it represents an indication that the 
sequence is relatively more pure than in the natural environment (compared to the natural 
level this level sho 'id be at least 2-5 fold greater, e.g., in terms of mg/mL). individual 
clones isolated from a cDNA library may be purified to electrophoretic homogeneity. The 

1 0 claimed DNA molecules obtained from these clones could be obtained directly from total 
DNA or from total RNA. The cDNA clones are not naturally occurring, but rather are 
preferably obtained via manipulation of a partially purified naturally occurring substance 
(messenger RNA). The construction of a cDNA library from mRNA involves the creation 
of a synthetic substance (cDNA) and pure individual cDNA clones can be isolated from 

15 the synthetic library by clonal selection of the cells carrying the cDNA library. Thus, the 
process which includes the construction of a cDNA library from mRNA and isolation of 
distinct cDNA clones yields an approximately 10 6 -fold purification of the native message. 
Thus, purification of at least one order of magnitude, preferably two or three orders, and 
more preferably iour or five orders of magnitoue is expressly contemplated. 

20 By a "kinase polypeptide 1 * is meant 10 (preferably 20, more preferably 40, most 

preferably 75) or more contiguous amino acids set forth in an amino acid sequence 
selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID NO: 123, 
SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, 
SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, 

25 SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, 
SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, 
SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, 
SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, 

30 SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, 
SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 
SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, 
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SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID N0.181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 
SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, 
SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 
3ZQ' ID V0%&; li> !*0:2i 0, SEQ ID N0:21 1, SEQ ID NO:2?2, SEQ ID *"*?.Ai> 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 
SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID N0.227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or functional 
derivatives thereof as described herein. For sequences for which the full-length sequence 
is not given, the remaining sequences can be determined using methods well-known to 
those in the art and are intended to be included in the invention. In certain aspects, 
polypeptides of 1 00, 200, 300 or more amino acids are preferred. The kinase polypeptide 
caii be encoded by a RUl-lbugth mir.icic acid sequence or any portii.;^ of the fall-le;:g± 
nucleic acid sequence, so long as a functional activity of the polypeptide is retained. By 
"functional" domain is meant any region of the polypeptide that may play a regulatory or 
catalytic role as predicted from amino acid sequence homology to other proteins or by the 
presence of amino acid sequences that may give rise to specific structural conformations 
(i.e., coiled-coils). For some purposes, polypeptide domains are preferred, including, but 
not limited to, N-terminal, catalytic/kinase and C-tenninal. 

The amino acid sequence will be substantially similar to a sequence selected from 
the group consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID 
NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID 
NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID 
NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID 
NO:139, SEQ IDNO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID 
NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID 
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NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID 
NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID 
NO:159, SEQ ID NO.160, SEQ IDNO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID 
NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID 
NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID 
NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID 
NO:1e4, SEQ iO NO:185, SEQ ID NO:I8«;, LEQ ID KO:187, SEQ ID NO:l ^, SEC ID 
NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID 
NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID 
NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID 
NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID 
NO:209, SEQ ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID N0:213, SEQ ID 
NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID 
NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO.-223, SEQ ID 
NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID 
NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID 
NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID 
KO:239, SEQ ID NO:240, SEQ ID NO:24i , and SEQ ID NO:242, or the cwiespondiag 
full-length amino acid sequence, or fragments thereof. A sequence that is substantially 
similar to a sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
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NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQIDNO:183, SEQ ID NO:184, SEQIDNO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:19l, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209 f SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212;SEQ ID NO:213> SEQ ID NO:2i4, SEQ w 1-10:215, SEQ ID NO:216, SS2Q ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242 will have at least 75% identity (preferably 90%, more preferably at least 95% 
and most preferably 99-100%) to a sequence selected from the group consisting of those 
set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ 
ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ 
ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ 
ID NO:136, SEQ ID NO: 137, SEQ ID NO: 158, SEQ iD NO:139, SbQ jD WO:140, SEQ 
ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ 
ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ 
ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ 
ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ 
ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ 
ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ 
ID NO:171, SEQ ID NO:172, SEQ ID N0.173, SEQ ID NO:174, SEQ ID NO:175, SEQ 
ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ 
ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ 
ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ 
ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ 
ID NO:196, SEQ ID NO:197, SEQ IDNO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ 
ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ 
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ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ 
ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ 
ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ 
ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ 
5 ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ 
ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:24I, ead€SQIDNQ:242.or portioiis.c^cr the entire ct. responding fail -length, i 
amino acid sequences. 

10 By "identity" is meant a property of sequences that measures their similarity or 

relationship. Identity is measured by dividing the number of identical residues between 
two sequences (either full-length or a defined domain) by the total number of residues in 
the known sequence, or the domain of the known sequence, and multiplying the product 
by 100. Thus, two copies of exactly the same sequence have 100% identity, but sequences 

15 that are less highly conserved, and have replacements and substitutions, have a lower 

degree of identity. "Gaps" are spaces in an alignment that can result from aligning a novel 
sequence with a known sequence when the novel sequence has additions or deletions of 
amino acids in comparison with the known sequence. These gaps do not factor into the 
assessment of % identity using the sbove calculation. 

20 Those skilled in the art will recognize that several computer programs are also 

available for determining sequence identity using standard parameters, for example, Blast 
(Altschul, et al (1997) Nucleic Acids Res. 25:3389-3402), Blast2 (Altschul, et aL (1990) 
J. Mol. Biol. 215:403-410), and Smith-Waterman (Smith, et al (1981) J. Mol. Biol. 
147:195-197). 

25 In preferred embodiments, the invention features isolated, enriched, or purified 

nucleic acid molecules encoding a kinase polypeptide comprising a nucleotide sequence 
that: (a) encodes a polypeptide having an amino acid sequence selected from the group 
consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ 
ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ 

30 ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ 
ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ 
ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ 
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ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ 
ID NO:150, SEQ ID N0:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ 
ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID N0.158, SEQ ID NO:159, SEQ 
ID NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID N0.163, SEQ ID NO:164, SEQ 
ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ 
ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ 
ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ 
ID NO:l 82, SEQ ID N0:!81, SEQ 7D'"N0:18? r SEQ ID NO:183, SEQ ID N0:1S 1, SEQ 
ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ 
ID NO:190, SEQ ID N0:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ 
ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 
ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO.-208, SEQ ID NO:209, SEQ 
ID NO.-210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 
ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ 
ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ 
ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
ID Nv.v235.~SBQ ID N0236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID Nv .239, SEQ 
ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the corresponding full-length 
amino acid sequence, or fragments thereof. A sequence that is substantially similar to a 
sequence selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
N0.133, SEQ ID N0.134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
N0.138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO.151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID N0.156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162. SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
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NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID N0.199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
K.3:^-4-£Q ID 1*0:209, SEQ iD'NO:210, SEQ ID N0:211, SEQ ED r!C:2! 2, £> •' 
NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ID NO:216, SEQ ED NO:217, SEQ ED 
NO:218, SEQ ED N0219, SEQ ED NO:220, SEQ BD NO:221, SEQ ED NO:222, SEQ ED 
NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED 
NO:228, SEQ ED N0229, SEQ ED NO:230, SEQ BD NO:231, SEQ ED NO:232, SEQ ED 
NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED 
NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242 will 
have at least 75% identity (preferably 90%, more preferably at least 95% and most 
preferably 99-100%) to the sequence selected from the group consisting of those set forth 
in SEQ ID NO:122, SEQ ED NO:123, SEQ BD NO:124, SEQ ED NO:125, SEQ ED 
NO:126, SEQ BD NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED 
NO. 131, SEQ ID NOiI32, SEQ BD NO:133; SEQ ED NO: 1 24, SEQ BD NO:125, SEQ ID 
NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ED 
NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED 
NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ BD NO:150, SEQ ED 
NO:151, SEQ BD NO:152, SEQ ED NO: 153, SEQ ED NO:154, SEQ BD NO:155, SEQ BD 
NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ED 
NO:161, SEQ ED NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ID 
NO:166, SEQ ID NO:167, SEQ ID N0.168, SEQ ID NO:169, SEQ BD NO:170, SEQ ED 
NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ BD NO.175, SEQ ID 
NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ BD NO:179, SEQ ED NO:180, SEQ ID 
NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ BD NO:184, SEQ BD NO:185, SEQ ED 
NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ BD NO:189, SEQ BD NO:190, SEQ ID 
NO:191, SEQ BD NO:199, SEQ ID NO:193, SEQ BD NO:194, SEQ ED NO:195, SEQ BD 
NO:196, SEQ BD NO:197, SEQ BD NO:198, SEQ BD NO:199, SEQ BD NO:200, SEQ ID 



WO 00/73469 



13 



PCT/US00/14842 



NO:201, SEQ ID NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
N0:21 1 , SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 
NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
NO.-231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
.^Q:236v:SEQ TD N0337; SEQ EDNO:238, SEQ iD i\'0:239, SEO ID-NO:240 S SEQ TO 
NO:241, and SEQ ID NO:242; (b) is the complement of the nucleotide sequence of (a); (c) 
hybridizes under highly stringent conditions to the nucleotide molecule of (a) and encodes 
a naturally occurring kinase polypeptide; (d) encodes a kinase polypeptide having an 
amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID KO:155, SE'J .i> NO:15G, S2Q ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO.169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ED NO:185, SEQ ID NO:186, SEQ ID 
N0.187, SEQ ID NO:188, SEQ ID N0.189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
N0:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ED 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED 
NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ ED 
NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED 
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NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, or fragments thereof. 
A sequence that is substantially similar to a sequence selected from the group consisting of 
those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, 
SEQ.fl>;N0:126, SEQ ID NO:127, SEQ ID NQ;I2 c . f £2Q ID NO; 1 5.5. SEQ ID NO: 130, 
SEQ ID NO:131, SEQ IDNO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, 
SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, 
SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, 
SEQ ID NO:151, SEQ TD NO:152, SEQ ID NO:153, SEQ EO NO:154, SEQ ID NO:155, 
SEQ ID NO:156, SEQ ID NO:157, SEQ EO NO:158, SEQ EO NO:159, SEQ ID NO:160, 
SEQ EO NO:161, SEQ EO NO: 162, SEQ EO NO:163, SEQ ID NO:164, SEQ EO NO:165. 
SEQ EO NO:166, SEQ EO NO:167, SEQ EO NO:168, SEQ EO NO:169, SEQ ID NO:170, 
SEQ EO NO:171, SEQ ED NO:172, SEQ EO NO:173, SEQ EO NO:174, SEQ EO NO:175, 
SEQ EO NO:176, SEQ ED NO:177, SEQ EO N0.178, SEQ EO NO:179, SEQ ID NO:180, 
SEQ EO NO: 181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NOaS^ SEQ 1!> i~C:I85, 
SEQ EO NO:186, SEQ ID NO:187, SEQ EO N0.188, SEQ EO NO:189, SEQ EO NO:190, 
SEQ EO NO:191, SEQ ED NO:199, SEQ EO NO:193, SEQ EO NO:194, SEQ ID NO:195, 
SEQ EO NO:196, SEQ EO NO:197, SEQ EO NO:198, SEQ EO NO:199, SEQ ED NO:200, 
SEQ ED NO:201 , SEQ ID NO:202, SEQ EO NO:203, SEQ EO NO:204, SEQ ID NO:205, 
SEQ EO NO:206, SEQ EO NO207, SEQ EO NO:208, SEQ ED NO:209, SEQ ED NO:210, 
SEQ EO NO:21 1, SEQ ID NO:212, SEQ EO NO:213, SEQ EO NO:214, SEQ ED NO:21 5, 
SEQ ED NO:216, SEQ ED NO:217, SEQ EO NO:218, SEQ EO NO:219, SEQ ED NO:220, 
SEQ EO NO:221, SEQ ID NO:222, SEQ EO NO:223, SEQ ED NO:224, SEQ ED NO:225, 
SEQ ED NO:226, SEQ EO NO:227, SEQ ID NO:228, SEQ ED NO:229, SEQ ED NO:230, 
SEQ EO N0231, SEQ ID NO:232, SEQ ID NO:233, SEQ EO NO:234, SEQ EO NO:235, 
SEQ EO NO:236, SEQ ED NO:237, SEQ EO NO:238, SEQ EO NO:239, SEQ EO NO:240, 
SEQ ED NO:241, and SEQ ED NO:242 will have at least 75% identity (preferably 90%, 
more preferably at least 95% and most preferably 99-100%) to the sequence of SEQ ID 
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NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ IDNO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID N0:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
%Nb:ll>% SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:16C, SEQ ED NO:16i, SEQ ID 
N0.162, SEQ ID NO:163, SEQ ID NO:164, SEQ ED NO:165. SEQ ID NO:166, SEQ ED 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED 
NO:172, SEQ ID NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ID NO:176, SEQ ED 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ED NO:180, SEQ ID NO:181, SEQ ED 
NO:182, SEQ ID NO:l 83, SEQ ID NO:184, SEQ ED NO:185, SEQ ID NO.186, SEQ ED 
NO:187, SEQ E>NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ IDNO:191, SEQ ED 
NO:199, SEQ ID NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ IDNO:198, SEQ ID NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ ID NO:206, SEQ ED 
NO:207, SEQ ID NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ID NO:21 1, SEQ ED 
NO:2i2, SEQ H)N0:2I J, SEQ ED NG:214, SEQ ED KO:215, SEQ ID NO:2io, SEQ ED 
NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ID 
NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ID NO:23 1, SEQ ED 
NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ID NO:236, SEQ ED 
NO:237, SEQ ID NO:238, SEQ ED NO:239, SEQ ID NO:240, SEQ BD NO:241, and SEQ 
ED NO:242, except that it lacks one or more, but not all, of a domain selected from the 
group consisting of an N-terminal domain, a catalytic domain, a C-terminal domain, a 
coiled-coil structure region, a proline-rich region, a spacer region, an insert, and a C- 
tenninal tail; (e) is the complement of the nucleotide sequence of (d); (f) encodes a 
polypeptide having an amino acid sequence selected from the group consisting of those set 
forth in SEQ ED NO:122, SEQ ID NO:123, SEQ ED NO:124, SEQ ID NO:125, SEQ ID 
NO:126, SEQ ID NO:127, SEQ ED NO: 128, SEQ ID NO:129, SEQ ED NO:130, SEQ ED 
NO:131, SEQ ID NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED 
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NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
NO: 141, SEQ ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID 
NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID N0.149, SEQ ID NO:150, SEQ ID 
NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID 
Wj:tt XtZZQ ID NO: 1 72, SEQ ID NO:173, SEQ ID NC:174, SBQZD N<&33S> SEQ ID 
NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID 
NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID 
NO:186, SEQ IDNO.187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID 
NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID 
NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID N0.199, SEQ ID NO:200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ ID NO.203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO.210, SEQ ID 
NO:21 1, SEQ ID N0212, SEQ ID N0213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID N0217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 
NO:225, SEQ ID NO:227, SEQ ID <MO:228, SEQ ID NO:229, SEQ ID NO:220, SEQ ID 
NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
N0536, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQTID N0242, or the corresponding full-length amino acid sequence, or 
fragments thereof. (The domain demarcations of the polypeptides of the invention are 
indicated in Table 2 by reference to the kinase domain.) A sequence that is substantially 
similar to a sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ IDNO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
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NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ED NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID N0:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ED NO:188, SEQ EO NO:189, SEQ ID NO:190, SEQ ED NO:191, SEQ ID 
NO: 1 99,'SEQ ED NO:l 93, SEQ ID NO. i 94? SEQ ID NO: 1 95, SEQ ID NO:196 ; CEQ ID 
NO:197, SEQ ED NO:198, SEQ ID NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED 
NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ED NO:206, SEQ ED 
NO:207, SEQ ED NO208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED 
NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED 
NO:217, SEQ ED NO:218, SEQ ID NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED 
NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED 
NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ID 
NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ID 
NO:237, SEQ ED NO:238, SEQ ID NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ 
ED NO:242 will have at least 75% identity (preferably 90%, more preferably at least 95% 
and most preferably 99-100%) to Lhe sequence se'ect&dfrom the ^roup consisting of those 
set forth in SEQ ED NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ID NO:125, SEQ 
ED NO:126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ 
ED NO:131, SEQ ED NO:132, SEQ EDNO:133, SEQ ID NO:134, SEQ ED NO:135, SEQ 
ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ID NO:139, SEQ ED NO:140, SEQ 
ED NO:141, SEQ ED NO:142, SEQ ED N0.143, SEQ ID NO:144, SEQ ED NO:145, SEQ 
ED NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ ID NO:149, SEQ ED NO:150, SEQ 
ED NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ 
ED NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ 
ED N0.161, SEQ ED NO:162, SEQ ED N0.163, SEQ ED NO:164, SEQ ED NO:165. SEQ 
ED NO:166, SEQ ID NO:167, SEQ ED NO:168, SEQ ID NO:169, SEQ ED NO:170, SEQ 
ED NO:171, SEQ ED NO:172, SEQ ID NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ 
ED NO: 176, SEQ ED NO:177, SEQ ID NO: 178, SEQ ED NO: 179, SEQ ED NO. l 80, SEQ 
ED NO:181, SEQ ED NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ 



WO 00/73469 



18 



PCT/US00/14842 



ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ 
ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ 
ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ 
ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ 
ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ 
ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:2 15, SEQ 
ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ 
ID N0.22i;'SEQ ID KO:222, SEQ.it 140:223, SEQ ID NO:224. SEQ ID NC:225, SEQ 
ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ 
ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241, and SEQ ID N0242; (b) is the complement of the nucleotide sequence of (a); 
(c) hybridizes under highly stringent conditions to the nucleotide molecule of (a) and 
encodes a naturally occurring kinase polypeptide; (d) encodes a kinase polypeptide having 
an amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:l36, SEQ ID 
NO:137, SEQ ID NO:13S, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 14 1, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ IDNO:183, SEQ lDNO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
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NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
fV ID N024J-, or the eoitdsponding full-length assise acid sequence; or fragments thereof. • 
A sequence that is substantially similar to a sequence selected from the group consisting of 
those set forth in SEQ ID N0.122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, 
SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, 
SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, 
SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO:141, SEQ ID NO:142, SEQ IDNO:143, SEQ ID NO:144, SEQ ID NO:145, 
SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, 
SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, 
SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, 
SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. 
SEQ ID NO: 166, SEQ ID NO:167, SEQ ID NO: 16S, SEQ IL NO: 169, SEQ a. 110: 170, 
SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, 
SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, 
SEQ IDNO:181, SEQIDNO:182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ IDNO:185, 
SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, 
SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, 
SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO: 198, SEQ ID NO:199, SEQ ID NO:200, 
SEQ ID NO:201, SEQ ID NO202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, 
SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, 
SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, 
SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO.220, 
SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, 
SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, 
SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, 
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SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, 
SEQ ID NO:241, and SEQ ID NO:242 will have at least 75% identity (preferably 90%, 
more preferably at least 95% and most preferably 99-100%) to a domain of a polypeptide 
selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID NO: 123, 
SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, 
SEQ ID NO:129, SEQ ID NO.130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, 
SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, 
. SEQ ID NO;139;<SEQ ID NO:140, SEQ ID NO: 14?, SEQ ID NO. 142, SEQ ID 2*0:143; 
SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID N0.148, 
SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, 
SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, 
SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 
SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, 
SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:l86, SEQ ID NO:187, SEQ ID NO:188, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 
SEQ ID NO:194, SEQ ID NO: 195, SEQ ID NO:196, SEQ ID NO: 137, 3EQ1D NO:19G, 
SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 
SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 
SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, where the 
domain is selected from the group consisting of an N-terminal domain, a catalytic domain, 
a C-terminal domain, a coiled-coil structure region, a proline-rich region, a spacer region, 
an insert, and a C-terminal tail; (g) is the complement of the nucleotide sequence of (f); (h) 
encodes a polypeptide having an amino acid sequence selected from the group consisting 
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of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO: 124, SEQ ID 
NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID 
NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID 
NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID 
NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID 
NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID 
NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID 
lN"0:i55,iSEQ tt).NO:15c»; SEQ ID NO I57, SEQ ID NO:158, SEQ IDMOM59, SEQ ID 
NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID 
NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID 
NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID 
NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID 
NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID 
NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID 
NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID 
NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID 
NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID 
NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID 
NO:2i0, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NC:214, SEQ ID 
NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID 
NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID 
NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID 
NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID 
NOr235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID 
NO:240, SEQ ID N0241, and SEQ ID N0.242, or the corresponding full-length amino 
acid sequence, or fragments thereof. A sequence that is substantially similar to a sequence 
selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID NO: 123, 
SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, 
SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, 
SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, 
SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, 
SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO: 148, 
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SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, 
SEQ ID NO:159, SEQ ID NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID NO:163, 
SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 
SEQ ID NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, 
SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ D NO: 184, SEQ ID NO:185, SEQ ID NO: 186, SEQ ID NO:lS7, SEQ lb NO:l£S, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 
SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, 
SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 
SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 
SEQ ID NO:219, SEQ ID NO220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NC:24i, and SEQ ID NO:242 wili uavc at 
least 75% identity (preferably 90%, more preferably at least 95% and most preferably 99- 
100%) to the sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ED 
NO:127; SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQBDNO:155, SEQIDNO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO.170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID N0.174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
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NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO-.199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID N0:21 1, SEQ ED 
N0:2 12>SEQ ID NC:2 1 3, SEQ ID NO:2I4, SEQ ID NO:215; SEQ ID NO;216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ID NO:240, SEQ ED NO:241, and SEQ 
ED NO:242; (b) is the complement of the nucleotide sequence of (a); (c) hybridizes under 
highly stringent conditions to the nucleotide molecule of (a) and encodes a naturally 
occurring kinase polypeptide; (d) encodes a kinase polypeptide having an amino acid 
sequence selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ED 
NO:123, SEQ ID NO:124, SEQ ED NO:125, SEQ ID NO:126, SEQ ED NO:127, SEQ ED 
NO:128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID N0.131, S£Q ID NO: 132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ED 
NO:143, SEQ ED NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ED NO:147, SEQ ED 
NO:148, SEQ ED NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ED 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ED NO:157, SEQ ED 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ED NO:162, SEQ ED 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ED NO:166, SEQ ED NO:167, SEQ ED 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ED NO:171, SEQ ED NO:172, SEQ ED 
NO: 173, SEQ ED NO: 174, SEQ ID NO: 175, SEQ ED NO: 176, SEQ ED NO: 177, SEQ ED 
NO:178, SEQ EDNO:179, SEQ IDNO:180, SEQ EDNO:181, SEQ ED NO:182, SEQ ED 
NO: 1 83, SEQ ED NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ED NO: 1 87, SEQ ED 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED 
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NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID N0:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
5 NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ ID NO:226, SEQ ED NO:227, SEQ ED 
NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ID 
^ NQ-233; 8EQID NO:234,SEQID NO:235, SEQ ED NO:236; SEQ ED NO:237, SEQ ID 
NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242, or the 

1 0 corresponding full-length amino acid sequence, or fragments thereof. A sequence that is 
substantially similar to a sequence selected from the group consisting of those set forth in 
SEQ ED NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ID NO:125, SEQ ED NO:126, 
SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ID NO:130, SEQ ED NO:131, 
SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, 

15 SEQ ID NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ ED NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ED NO:144, SEQ ID NO:145, SEQ ED NO:146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ED NO:149, SEQ ID NO:150, SEQ ED NO:151, 
SEQ ED NO:152, SEQ ID NO:153, SEQ ED NO:154, SEQ ID NO:155, SEQ ED NO:156, 
' SEQ ID NO:157, SEQ ID NO:158, S£Q ED NO:159, SEQ ED NO:160, SEQ 1L, NO: 161, 

20 SEQ ID NO:162, SEQ ID NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, 
SEQ ED NO:167, SEQ ID NO:168, SEQ ED NO:169, SEQ ID NO.170, SEQ ED NO:171, 
SEQ ED NO:172, SEQ ID NO:173, SEQ ED NO:174, SEQ ID NO:175, SEQ ED NO:176, 
SEQ ED NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ID NO:180, SEQ ED NO:l 81, 
SEQ IDNO:182, SEQ EDNO:183, SEQEDNO:184, SEQ ED NO:185, SEQ EDNO:186, 

25 SEQ ED NO: 1 87, SEQ ED NO: 1 88, SEQ ED NO:l 89, SEQ ED NO: 190, SEQ ED NO: 191, 
SEQ ID NO:199, SEQ ED NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ED NO:196, 
SEQ ID NO:197, SEQ ID NO:198, SEQ ED NO:199, SEQ ID NO:200, SEQ ED NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ ED NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO209, SEQ ID NO:210, SEQ ED NO:21 1, 

30 SEQ ID N0212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ED NO:216, 
SEQ ED NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED N0221, 
SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, 
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SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241 , 
and SEQ ID NO:242 will have at least 75% identity (preferably 90%, more preferably at 
least 95% and most preferably 99-100%) to the sequence of SEQ ID NO:122, SEQ ID 
N0.123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, 3EQ ID«NO:134, SEQIDNO:135, SEQ' ID NO:! 34 SEQ ID NO. 137. SEQ ID - 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
ND: 188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SLQ ID ttO:i?9, SEQ 1L» 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO204, SEQ ID NO205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID N0215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, 
except that it lacks one or more of the domains selected from the group consisting of a N- 
terminal domain, a catalytic domain, a C-terminal domain, a coiled-coil structure region, a 
proline-rich region, a spacer region, an insert, and a C-tenninal tail; or (i) is the 
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complement of the nucleotide sequence of (h). The domain demarcations of the 
polypeptides of the invention are indicated in Table 2 by reference to the kinase domain. 

The term "complement" refers to two nucleotides that can form multiple favorable 
interactions with one another. For example, adenine is complementary to thymine as they 

5 can form two hydrogen bonds. Similarly, guanine and cytosine are complementary since 
they can form three hydrogen bonds. A nucleotide sequence is the complement of another 
nucleotide sequence if all of the nucleotides of the first sequence are complementary to all 
of the nucleotides ;of the second sequenc e. - ^ 

The term "domain" refers to a region of a polypeptide that contains a particular 

10 function. For instance, N-terminal or C-teiminal domains of signal transduction proteins 
can serve functions including, but not limited to, binding molecules that localize the signal 
transduction molecule to different regions of the cell or binding other signaling molecules 
directly responsible for propagating a particular cellular signal. Some domains can be 
expressed separately from the rest of the protein and function by themselves, while others 

1 5 must remain part of the intact protein to retain function. The latter are termed functional 
regions of proteins and also relate to domains. 

The term "N-terminal domain" refers to the extracatalytic region located between 
the initiator methionine and the catalytic domain of the protein kinase. The N-terminal 
domain can be iUentified-foiiowing a Smith-Waterman ol:gnmei>, of the protein sequent 

20 against the non-redundant protein database to define the N-terminal boundary of the 

catalytic domain. Depending on its length, the N-terminal domain may or may not play a 
regulatory role in kinase function. An example of a protein kinase whose N-terminal 
domain has been shown to play a regulatory role is PAK65, which contains a CRIB motif 
used for Cdc42 and rac binding (Burbelo, P.D. et a!. (1995) J. Biol. Chem. 270, 29071- 

25 29074). The N-terminal domain of a protein kinase of the invention is that portion of the 
protein kinase to the amino-terminal side of the kinase domain where the kinase domain is 
identified in Table 2, herein. Further, in some cases, portions of the N-terminal domains 
of the protein kinases of the invention have not been identified since the entire sequence is 
not available. However, with the methods described herein, the full-length sequences of 

30 the kinases of the invention can be determined and using the approaches described herein 
the N-terminal domain can be identified. 
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The term "catalytic domain" or "kinase domain" refers to a region of the protein 
kinase that is typically 25-300 amino acids long and is responsible for carrying out the 
phosphate transfer reaction from a high-energy phosphate donor molecule such as ATP or 
GTP to itself (autophosphorylation) or to other proteins (exogenous phosphorylation). 
The catalytic domain of protein kinases is made up of 12 subdomains that contain highly 
conserved amino acid residues, and are responsible for proper polypeptide folding and for 
catalysis. The catalytic domain can be identified following a Smith- Waterman alignment 
of the protein sequence against the non^reduridant protein database. The cats^tic/kin^e - 
domains of the protein kinases of the invention are identified in Table 2, herein. Further, 
in some cases, the complete sequence of the catalytic/kinase domains of the protein 
kinases of the invention may not have been provided since the entire sequence is not 
available. However, with the methods described herein, the full-length sequences of the 
kinases of the invention can be determined, and using the approaches described herein, the 
catalytic/kinase domain can be identified. 

The term "catalytic activity", as used herein, defines the rate at which a kinase 
catalytic domain phosphorylates a substrate. Catalytic activity can be measured, for 
example, by determining the amount of a substrate converted to a phosphorylated product 
as a function of time. Catalytic activity can be measured by methods of the invention by 
holding time constant and determining the correlation of a phosphcrylated substrate 
after a fixed period of time. Phosphorylation of a substrate occurs at the active-site of a 
protein kinase. The active-site is normally a cavity in which the substrate binds to the 
protein kinase and is phosphorylated. 

The term "substrate" as used herein refers to a molecule phosphorylated by a 
kinase of the invention. Kinases phosphorylate substrates on serine/threonine or tyrosine 
amino acids. The molecule may be another protein or a polypeptide. 

The term "C-terminal domain" refers to the region located between the catalytic 
domain and the caiboxy-terminal amino acid residue of the protein kinase. The C- 
terminal domain can be identified by using a Smith-Waterman alignment of the protein 
sequence against the non-redundant protein database to define the C-terminal boundary of 
the catalytic domain or of any functional C-terminal extracatalytic domain. Depending on 
its length and amino acid composition, the C-terminal domain may or may not play a 
regulatory role in kinase function. An example of a protein kinase whose C-terminal 
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domain may play a regulatory role is PAK3 which contains a heterotrimeric G b subunit- 
binding site near its C-terminus (Leeuw, T. et al. (1998) Nature, 391, 191-195). The C- 
terminal domain of a protein kinase of the invention is that portion of the protein kinase to 
the carboxy-terminal side of the kinase domain where the kinase domain is identified in 
5 Table 2, herein. In some cases, the C-terminal domains of the protein kinases of the 
invention have not been provided since the entire sequence is not available. However, 
with the methods described herein, the full-length sequences of the kinases of the 
invention can be urisrmineriC and using the approaches 'described herein, i-ie C-tehninal ' 
domain can be identified. 

1 0 The term "signal transduction pathway" refers to the molecules that propagate an 

extracellular signal through the cell membrane to become an intracellular signal. This 
signal can then stimulate a cellular response. The polypeptide molecules involved in 
signal transduction processes are typically receptor and non-receptor protein tyrosine 
kinases, receptor and non-receptor protein phosphatases, SRC homology 2 and 3 domains, 

IS phosphotyrosine binding proteins (SRC homology 2 (SH2) and phosphotyrosine binding 
(PTB and PH) domain containing proteins), proline-rich binding proteins (SID domain 
containing proteins), nucleotide exchange factors, and transcription factors. 

The term "coiled-coil structure region" as used herein, refers to a polypeptide 
sequence tiiat has a hign probability of adopting a coiled-coil structure as predicted by 

20 computer algorithms such as COILS (Lupas, A. (1996) Meth. Enzymology 266:5 13-525). 

Coiled-coils are formed by two or three amphipathic ct-helices in parallel. Coiled-coils can 
bind to coiled-coil domains of other polypeptides resulting in homo- or heterodimers 
(Lupas, A. (1991) Science 252:1 162-1 164). Coiled-coil-dependent oligomerization has 
been shown to be necessary for protein function including catalytic activity of 

25 serine/threonine kinases (Roe, J. et al (1997) J. Biol. Chem. 272:5838-5845). Coiled-coil 
regions in the proteins of the invention can be identified using these methods. They may 
be present as sub-domains of the N-tenninal, kinase, or C-terminal domains of the 
polypeptides of the invention. 

The term "proline-rich region" as used herein, refers to a region of a protein kinase 

30 whose proline content over a given amino acid length is higher than the average content of 
this amino acid found in proteins (i.e., >10%). Proline-rich regions are easily discernable 
by visual inspection of amino acid sequences and quantitated by standard computer 
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sequence analysis programs such as the DNAStar program EditSeq. Proline-rich regions 
have been demonstrated to participate in regulatory protein -protein interactions. Among 
these interactions, those that are most relevant to this invention involve the "PxxP" proline 
rich motif found in certain protein kinases (i.e., human PAK1) and the SH3 domain of the 
adaptor molecule Nek (Galisteo, M.L. et al (1996) J. Biol. Chem. 271 :20997-2 1000). 
Other regulatory interactions involving *TxxP" proline-rich motifs include the WW 
domain (Sudol, M. (1996) Prog. Biophys. Mol. Bio. 65: 1 1 3-1 32). Proline rich regions in 
>thte prpte?iis of the invention can t ? identified using these methods.* They may t z present 
as sub-domains of the N-terminal, kinase, or C-terminal domains of the polypeptides of 
the invention. 

The term "spacer region" as used herein, refers to a region of the protein kinase 
located between predicted functional domains. The spacer region has no detectable 
homology to any amino acid sequence in the database, and can be identified by using a 
Smith-Waterman alignment of the protein sequence against the non-redundant protein 
database to define the C- and N-terminal boundaries of the flanking functional domains. 
Spacer regions may or may not play a fundamental role in protein kinase function. 
Precedence for the regulatory role of spacer regions in kinase function is provided by the 
role of the sre kinase spacer in inter-domain interactions (Xu, W. et al (1997) Nature 
385:595-602). Spacer regions in the proteins of the invention can be idcs&iicd using these 
methods. They may be present as sub-domains of the N-terminal, kinase, or C-terminal 
domains of the polypeptides of the invention. 

The term "insert** as used herein refers to a portion of a protein kinase that is 
absent from a close homolog. Insets may or may not by the product alternative splicing 
of exons. Inserts can be identified by using a Smith-Waterman sequence alignment of the 
protein sequence against the non-redundant protein database, or by means of a multiple 
sequence alignment of homologous sequences using the DNAStar program Megalign. 
Inserts may play a functional role by presenting a new interface for protein-protein 
interactions, or by interfering with such interactions. Insert regions in the proteins of the 
invention can be identified using these methods. They may be present as sub-domains of 
the N-terminal, kinase, or C-terminal domains of the polypeptides of the invention. 
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The term "C-tenninal tail" as used herein, refers to a C-terminal domain of a 
protein kinase, that by homology extends or protrudes past the C-terminal amino acid of 
its closest homolog. C-tenninal tails can be identified by using a Smith-Waterman 
sequence alignment of the protein sequence against the non-redundant protein database, or 
by means of a multiple sequence alignment of homologous sequences using the DNAStar 
program Megalign. Depending on its length, a C-terminal tail may or may not play a 
regulatory role in kinase function. C-tenninal tail regions in the proteins of the invention 
can be ideritifiedmsing these methods- They mry be present as sub-domains of the -N— « ^ 
terminal, kinase, or C-terminal domains of the polypeptides of the invention. 

Various low or high stringency hybridization conditions may be used depending 
upon the specificity and selectivity desired. These conditions are well-known to those 
skilled in the art. Under stringent hybridization conditions only highly complementary 
nucleic acid sequences hybridize. Preferably, such conditions prevent hybridization of 
nucleic acids having more than 1 or 2 mismatches out of 20 contiguous nucleotides, more 
preferably, such conditions prevent hybridization of nucleic acids having more than 1 or 2 
mismatches out of 50 contiguous nucleotides, most preferably, such conditions prevent 
hybridization of nucleic acids having more than 1 or 2 mismatches out of 1 00 contiguous 
nucleotides. In some instances, the conditions may prevent hybridization of nucleic acids 
^ving more thra 5 mismatches ss the fclMengfc i^quence. 

By stringent hybridization assay conditions is meant hybridization assay conditions 
at least as stringent as the following: hybridization in 50% fonnamide, 5X SSC, 50 mM 
NaHjPO* pH 6.8, 0.5% SDS, 0.1 mg/mL sonicated salmon sperm DNA, and 5X Denhart 
solution at 42 °C overnight; washing with 2X SSC, 0.1% SDS at 45 °C; and washing with 
0.2X SSC, 0.1% SDS at 45 °C. Under some of the most stringent hybridization assay 
conditions, the second wash can be done with 0.1X SSC at a temperature up to 70 °C (pg. 
421, Berger et al (1987) Guide to Molecular Cloning Techniques, Meth. Enzym. vol. 1 52, 
hereby incorporated by reference herein including any figures, tables, or drawings.). 
However, other applications may require the use of conditions falling between these sets 
of conditions. Methods of determining the conditions required to achieve desired 
hybridizations are well-known to those with ordinary skill in the art, and are based on 
several factors, including but not limited to, the sequences to be hybridized and the 
samples to be tested. 
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In other preferred embodiments, the invention features isolated, enriched, or 
purified nucleic acid molecules encoding kinase polypeptides, further comprising a vector 
or promoter effective to initiate transcription in a host cell. The invention also features 
recombinant nucleic acid, preferably in a cell or an organism. The recombinant nucleic 
acid may contain a sequence selected from the group consisting of those set forth in SEQ 
ID NO:l, SEQ ED NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, 
SEQ ID NO:7, SEQ ID NO:8, SEQ ED NO:9, SEQ ED NO:10, SEQ ED NO:l 1, SEQ ED 
NG:!2,.SEQ ID NO: 13, SEQ ID NO: 14, SEQ ED NO:15, SEQ ED NO:f6, SEQ ID NO:>t 
SEQ ED NO: 18, SEQ ED NO:19, SEQ ED NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ 
ID NO:23, SEQ ED NO:24, SEQ ID NO:25, SEQ ID N026, SEQ ID NO:27, SEQ ED 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ED NO:31, SEQ ID NO:32, SEQ ID NO:33, 
SEQ ID NO:34, SEQ ED NO:35, SEQ ED NO:36, SEQ ED NO:37, SEQ ID NO:38, SEQ 
ID NO:39, SEQ ED NO:40, SEQ ID NO:41, SEQ ED NO:42, SEQ ED NO:43, SEQ ED 
NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ED NO:47, SEQ ED NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ED NO:51, SEQ ED NO:52, SEQ ED NO:53, SEQ ID NO:54, SEQ 
ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ED 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ED NO:63, SEQ ED NO:64, SEQ ED NO:65, 
SEQ ID NO:66, SEQ ED NO:67, SEQ ED NO:68, SEQ ED NO:69, SEQ ID NO:70, SEQ 
ID NO:71 , SEQ ID NO:72, SEQ ID NO: 73, SEQ ID NO:74, SEQ ID MO:75, SEQ ID: 
NO:76, SEQ ID NO:77, SEQ ED NO:78, SEQ ED NO:79, SEQ ED NO:80, SEQ ED NO:81, 
SEQ ID NO:82, SEQ ED NO:83, SEQ ED NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ 
ID NO:87, SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ED NO:91, SEQ ED 
NO:92, SEQ ID NO:93, SEQ ID NO:94, SEQ ED NO:95, SEQ ID NO:96, SEQ ID NO:97, 
SEQ ID NO:98, SEQ ED NO:99, SEQ ID NO:100, SEQ ED NO:101, SEQ ED NO:102, 
SEQ ED NO:103, SEQ ID NO:104, SEQ ID NO:105, SEQ ED NO:106, SEQ ED NO:107, 
SEQ ED NO:108, SEQ ED NO:109, SEQ ID NO:l 10, SEQ ED NO:l 1 1, SEQ ED NO:l 12, 
SEQ ED NO:l 13, SEQ ID NO.114, SEQ ID NO:l 15, SEQ ED NO:l 16, SEQ ID NO:l 17, 
SEQ ED NO:l 18, SEQ ID NO:119, SEQ ID NO:120, and SEQ ED NO:121, or a functional 
derivative thereof and a vector or a promoter effective to initiate transcription in a host 
cell. The recombinant nucleic acid can alternatively contain a transcriptional initiation 
region functional in a cell, a sequence complementary to an RNA sequence encoding a 
kinase polypeptide and a transcriptional termination region functional in a cell. Specific 
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vectors and host cell combinations are discussed herein. The recombinant nucleic acid can 
also contain the full-length sequence encoding the protein kinase, or a domain, for 
example. 

The term 'Vector" relates to a single or double-stranded circular nucleic acid 
molecule that can be transfected into cells and replicated within or independently of a cell 
genome. A circular double-stranded nucleic acid molecule can be cut and thereby 
linearized upon treatment with restriction enzymes. An assortment of nucleic acid vectors, 
'restrictibn c-rzymes, and the knowledge of tho nucleotide sequence?? cut byrcstricticn 
enzymes are readily available to those skilled in the art. A nucleic acid molecule encoding 
a kinase can be inserted into a vector by cutting the vector with restriction enzymes and 
ligating the two pieces together. 

The term "transfecting" defines a number of methods to insert a nucleic acid vector 
or other nucleic acid molecules into a cellular organism. These methods involve a variety 
of techniques, such as treating the cells with high concentrations of salt, an electric field, 
detergent, or DMSO to render the outer membrane or wall of the cells permeable to 
nucleic acid molecules of interest or use of various viral transduction strategies. 

The term "promoter" as used herein, refers to nucleic acid sequence needed for 
gene sequence expression. Promoter regions vary from organism to organism, but are well 
f r known tr/pei^rc For example, in ^rcwyetes, 

the promoter region contains both the promoter (which directs the initiation of RNA 
transcription) as well as the DNA sequences which, when transcribed into RNA, will 
signal synthesis initiation. Such regions will normally include those S'-non-coding 
sequences involved with initiation of transcription and translation, such as the TATA box, 
capping sequence, CAAT sequence, and the like. 

In preferred embodiments, the isolated nucleic acid comprises, consists essentially 
of, or consists of a nucleic acid sequence set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, 
SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, SEQ ID 
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, 
SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, 
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SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ 
ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:5 1, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ 
5 K)NO:57,SEQIDNO:58,SEQIDNO:59,SEQIDNO:60,SEQIDNO:61,SEQID 

NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ 
* ID NO:?a,.SEQtID/N©!74^SEQ ID NO:75,- ESQ ID N?:76, IT r.Z. if, S2Q U>- ~ .. ' • 

NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID N0:81, SEQ ID NO:82, SEQ ID NO:83, 

10 SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ 
ID NO:89, SEQ ID NO:90, SEQ ID NO:91 , SEQ ID NO:92, SEQ ID NO:93, SEQ ID 
NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:99, 
SEQ ID NO:100, SEQ ID NO:101, SEQ ID NO:102, SEQ ID NO:103, SEQ ID NO:104, 
SEQ ID NO:105, SEQ ID NO:106, SEQ IDNO:107, SEQ ID NO:108, SEQ ID NO:109, 

15 SEQ ID NO:l 10, SEQ ID NO:ll 1, SEQ ID NO:l 12, SEQ ID NO:l 13, SEQ ID NO:l 14, 
SEQ ID NO:l 15, SEQ ID NO:l 16, SEQ ID NO:l 17, SEQ ID NO:l 18, SEQ ID NO:l 19, 
SEQ ID NO:120, and SEQ ID NO:121, or the corresponding full-length sequence, encodes 
an amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ IDNO:l£>, S2Q ID NO: 124; SEQ ID NG.125, SEQ ID NG:I2*i, SEQ ID 

20 NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID N0.146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 

25 NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID N0.175, SEQ ID NO:I76, SEQ ID 

30 NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
N0.182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO.190, SEQ ID NO:191, SEQ ID 
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NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID N0.199, SEQ ID NO:200, SEQ ID NO:201, SEQ ED 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ED 
NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED 
N0212, SEQ ID NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED 
NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ID 
NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED 
NO:227, SEQ ID NO;22S, SEQ EO N0229,3BQ © NO:230, SEQ ID NO:23! v SEQ ID . 
NO:232, SEQ ID NO:233, SEQ ED N0234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED 
NO:237, SEQ ED NO:238, SEQ ID NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ 
ED NO:242, or the corresponding full-length amino acid sequence, a functional derivative 
thereof; or at least 10, 20, 40, 50, 75, 100, 200, 300 or 500 contiguous amino acids of a 
sequence selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO: 124, SEQ ED NO:125, SEQ ID NO:126, SEQ ED NO:127, SEQ ID 
NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ID NO:131, SEQ ED NO:132, SEQ ID 
NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ED NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO: 141, SEQ ED NO:142, SEQ ED 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ED NO:147, SEQ ED 
NO:! 18, SEQ ID NG:M9, SEQ ID NO:150, SEQ ID NC:i?i , ID NO:i; 2, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ED NO:157, SEQ ED 
NO:158, SEQ ID NO:159, SEQ ED NO:160, SEQ ID NO:161, SEQ ED NO:162, SEQ ED 
NO:163, SEQ ID NO:164, SEQ ED NO:165. SEQ ID NO:166, SEQ ED NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ED NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ED NO:177, SEQ ID 
NO:178, SEQ ED NO:179, SEQ ED NO:180, SEQ ID NO:181, SEQ ED NO:182, SEQ ED 
NO:183, SEQ ED NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ED NO:187, SEQ ED 
NO:188, SEQ ID NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED 
NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ED NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ED NO207, SEQ ID 
NO208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ID 
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N0218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the 
corresponding full-length sequences or derivatives thereof. The nucleic acid may be 
isolated from a natural source by cDNA cloning or by subtractive hybridization. The 
"ftafij^^^ 

nucleic acid may be synthesized by the tri ester method or by using an automated DNA 
synthesizer. 

The term "mammal" refers preferably to such organisms as mice, rats, rabbits, 
guinea pigs, sheep, and goats, more preferably to cats, dogs, monkeys, and apes, and most 
preferably to humans. 

In yet other preferred embodiments, the nucleic acid is a conserved or unique 
region, for example those useful for the design of hybridization probes to facilitate 
identification and cloning of additional polypeptides, the design of PCR probes to 
facilitate cloning of additional polypeptides, obtaining antibodies to polypeptide regions, 
and designing anti sense oligonucleotides. 

~'~ By * ii>dSferved nucleic acid regions', a^e meant regions present on two or ssurc 1 
nucleic acids encoding a kinase polypeptide, to which a particular nucleic acid sequence 
can hybridize under lower stringency conditions. Examples of lower stringency 
conditions suitable for screening for nucleic acid encoding kinase polypeptides are 
provided in Berger et al (1987) Guide to Molecular Cloning Techniques, Meth. Enzym. 
vol. 1 52, hereby incorporated by reference herein in its entirety, including any drawings, 
figures, or tables. Preferably, conserved regions differ by no more than 5 out of 20 
nucleotides, even more preferably 2 out of 20 nucleotides or most preferably 1 out of 20 
nucleotides. 

By "unique nucleic acid region" is meant a sequence present in a nucleic acid 
coding for a kinase polypeptide that is not present in a sequence coding for any other 
naturally occurring polypeptide. Such regions preferably encode 10 (preferably 25, more 
preferably 50, most preferably 75) or more contiguous amino acids selected from the 
group consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
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SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, 
SEQ ID NO:140, SEQ ID N0:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO.152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160*SEQ ID NC:161, SEQ ID NO:162, S3Q 2D NO:163, SEQ 2D NOrlMJ.* 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ IDNO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID N0:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ID NO:215,"SBQ ID KO:216, SEQ ID NG:217, SEQ ID NO:218, SEQ NQ.219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or functional derivatives thereof. 
In particular, a unique nucleic acid region is preferably of mammalian origin and 
preferably human. 

A second aspect of the invention features a nucleic acid probe for the detection of 
nucleic acid encoding a kinase polypeptide in a sample, wherein said polypeptide is 
selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID N0.126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, 
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SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ IDNO:156, SEQ ID N0.157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
• SEQ IDNO:175,SEQ lDNO?176; SEQ IDNO:177,SEQ!D NO:!7' i , S^Q •-H^:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ EDNO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID N0.213, SEQ ID NO:214, 
SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ED NO:221, SEQ ID NO:222, SEQ ED NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ED NO:228, SEQ ED NO:229, 
SEQ H> NO:230, SEQ ID N023I, SEQ iD KO:232, SEQ ID KO:232, SEQ EC NC:23 A, 
SEQ ID NO:235, SEQ ED NO:236, SEQ ID NO:237, SEQ ED NO:238, SEQ ED NO:239, 
SEQ ID NO:240, SEQ ED NO:241, and SEQ ID NO:242. Preferably, the nucleic acid 
probe encodes a kinase polypeptide that is a fragment of the protein encoded by an amino 
acid sequence selected from the group consisting of those set forth in SEQ ED NO: 122, 
SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ED NO:127, 
SEQ ID NO:128, SEQ ID NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED NO:132, 
SEQ ID NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ED NO:136, SEQ ID NO:137, 
SEQ ID NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ID NO:141, SEQ ED NO:142, 
SEQ ID NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED NO:147, 
SEQ ID NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ID NO:151, SEQ ED NO:152, 
SEQ ID NO:153, SEQ ED NO:154, SEQ DD NO:155, SEQ ED NO:156, SEQ ED NO:157, 
SEQ ID NO:158, SEQ DD NO:159, SEQ DD NO:160, SEQ ED NO:161, SEQ DD N0.162, 
SEQ ID NO:163, SEQ DD NO:164, SEQ DD NO:165. SEQ DD NO:166, SEQ DD NO:167, 
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SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, 
SEQ ID NO:173, SEQ ID NO: 174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, 
SEQEDNO:178,SEQIDNO:179, SEQEDNO:180,SEQEDNO:181, SEQEDNO:182, 
SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, 
SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, 
SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, 
SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201 , SEQ ID NO:202, 
• SEQ ID mV&if SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ E> ? '1:2 07, . 
SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1 , SEQ ID NO:212, 
SEQ ID NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ID NO:216, SEQ ID NO:217, 
SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, 
SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, 
SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, 
SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, 
SEQ ID NO:238, SEQ ID N0239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID 
NO:242, or tbe corresponding full-length amino acid sequences. The nucleic acid probe 
contains a nucleotide base sequence that will hybridize to a sequence selected from the 
group consisting of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ 
ID NO:4, SEQ ED NO:5, SEQ ID NO:6, SEQ ID MO. . , SEQ ID NO:8, SEQ ID NC:9. 
SEQ ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ 
ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID 
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, 
SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ 
ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ED 
NO:36, SEQ ED NO:37, SEQ ED NO:38, SEQ ED NO:39, SEQ ED NO:40, SEQ ED NO:41 , 
SEQ ED NO:42, SEQ ID NO:43, SEQ ED NO:44, SEQ ED NO:45, SEQ ED NO:46, SEQ 
ED NO:47, SEQ ID NO:48, SEQ ED NO:49, SEQ ED NO:50, SEQ ED NO:51, SEQ ED 
NO:52, SEQ ED NO:53, SEQ ED NO:54, SEQ ED NO:55, SEQ ED NO:56, SEQ ED NO:57, 
SEQ ED NO:58, SEQ ED NO:59, SEQ ED NO:60, SEQ ED NO:61, SEQ ED NO:62, SEQ 
ED NO:63, SEQ ED NO:64, SEQ ED NO:65, SEQ ED NO:66, SEQ ED NO:67, SEQ ED 
NO:68, SEQ ID NO:69, SEQ ED NO:70, SEQ ED NO:71, SEQ ED NO:72, SEQ ED NO:73, 
SEQ ED NO:74, SEQ ED NO:75, SEQ ED NO:76, SEQ ED NO:77, SEQ ED NO:78, SEQ 
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ID NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:82, SEQ ID NO:83, SEQ ID 
NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ ID NO:89, 
SEQ ID NO:90, SEQ ID NO:91, SEQ ID NO:92, SEQ ID NO:93, SEQ ID NO:94, SEQ 
ID NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:99, SEQ ID 
NO:100, SEQ ID NO:101, SEQ ID NO:102, SEQ ID NO:103, SEQ ID NO:104, SEQ ID 
NO:105, SEQ ID NO:106, SEQ ID NO:107, SEQ ID NO:108, SEQ ID NO:109, SEQ ID 
NO:l 10, SEQ ID N0:1 1 1, SEQ ID N0:1 12, SEQ ID NO:l 13, SEQ ID NO:l 14, SEQ ID 
N0:1'15; SEQ ID NO:l 1«„SEQ ID NO:2 17, SEQ ID NOd 18, SEQ ID NO:l-19, SEQ ID 
NO:120, and SEQ ID NO:121, or the corresponding full-length sequence, or a functional 
derivative thereof! 

In preferred embodiments, the nucleic acid probe hybridizes to nucleic acid 
encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous amino 
acids of a sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ IDNO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ED 
NO:147, SEQ ID NO:-14S, SEQ ID NO:149, SEQ £D NO:lS0, SfeQ TO NO:l*l. JEQ lf> 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ lDNO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO: 165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ID NO:191, SEQ ED 
NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ED NO:199, SEQ ID NO:200, SEQ ED NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ID NO:206, SEQ ED 
NO207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ED NO:21 1, SEQ ID 
NO:212, SEQ ID N0213, SEQ ED NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
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NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, or functional 
derivatives thereof. 

• , •*' ^.M8thdcWfOT*1lsi^'tfe'iao^)e8'ikcI^k: J^tc^Lsg ike presence or amount of 4rina *Cv. 
RNA in a sample by contacting the sample with a nucleic acid probe under conditions 
such that hybridization occurs and detecting the presence or amount of the probe bound to 
kinase RNA. The nucleic acid duplex formed between the probe and a nucleic acid 
sequence coding for a kinase polypeptide may be used in the identification of the sequence 
of the nucleic acid detected (Nelson etal.,in Nonisotopic DNA Probe Techniques, 
Academic Press, San Diego, Kricka, ed., p. 275, 1992, hereby incorporated by reference 
herein in its entirety, including any drawings, figures, or tables). Kits for performing such 
methods may be constructed to include a container means having disposed therein a 
nucleic acid probe. 

In a third aspect, the invention describes a recombinant cell or tissue comprising a 
nucleic Ecid' ftsolecule encoding a kinase ;:->]ypeptidtf selected frcai the group ccssi^g of 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID N0.127, SEQ ID N0.128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID N0.146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID N0.149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, 
SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID N0.163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 
SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, 
SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, 
SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, 
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SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191 , 
SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, 
SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID N0:21 0, SEQ ID NO:21 1 , 
SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQIDNO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO.220, SEQ ID NO:221, 
SEQ ID NO:222i f SEQID NO:223, SEQ ID NO:224, 3J-Q ID NC:225, SEQ ID NQ:226,- ' s 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 
and SEQ ID NO:242. In such cells, the nucleic acid may be under the control of the 
genomic regulatory elements, or may be under the control of exogenous regulatory 
elements including an exogenous promoter. By "exogenous" it is meant a promoter that is 
not normally coupled in vivo transcriptionally to the coding sequence for the kinase 
polypeptides. 

The polypeptide is preferably a fragment of the protein encoded by an amino acid 
sequence selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NG: 125, SEQ ID NG 126, SSQ ID NO: 127, SEQ H> 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:l33, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:l43, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO: 146, SEQ ID NO.147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID N0.167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
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NO:193, SEQ ID NO:194, SEQ ID N0.195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
KO;:223y3EQiDNO:229/SEQro^ 

NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the 
corresponding full-length amino acid sequence. By "fragment," is meant an amino acid 
sequence present in a kinase polypeptide. Preferably, such a sequence comprises at least 
10, 20, 40, 50, 75, 100, 200, or 300 contiguous amino acids a sequence selected from the 
group consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, 
SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NG:i45, SiiQ ID NO:i4c, NO:!47, SEQ ID NO:K2. SEQ ID NC.149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, 
SEQ ID NO:190, SEQ ID N0.191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
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SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:21 8, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or of the corresponding full- 
length amino acid sequence, or a functional derivative thereof. 

Uln* focrth aspect, die invention features an isolated, enriched, or purified '^m &e 
polypeptide selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ 
ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ 
ID NO:l29, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ 
ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ 
ID NO:149, SEQ ID NO.150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ 
ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ 
ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ 
ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID N6:169, SEQ ID NO:i 70, SEQ ID WO:171, SBQ ID NO:172, SEQ ID >TO:l 12, SEQ 
ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ 
ID NO:179, SEQ ID NO:l 80, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ 
ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ 
ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ 
ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ 
ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ 
ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ 
ID NO209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ 
ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ 
ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ 
ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ 
ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ 
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ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ 
ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 

By "isolated" in reference to a polypeptide is meant a polymer of amino acids (2 or 
more amino acids) conjugated to each other, including polypeptides that are isolated from 
a natural source or that are synthesized The isolated polypeptides of the present invention 
are unique in the sense that they are not found in a pure or separated state in nature. Use 
of the term "isolated" indicates that a naturally occurring sequence has been removed from 
its normal cellular i^vironiiieht Thus, the ssquosc ^aay in a csii-iree iolutionor * 
placed in a different cellular environment. The term does not imply that the sequence is 
the only amino acid chain present, but that it is essentially free (about 90 - 95% pure at 
least) of non-amino acid material naturally associated with it. 

By the use of the term "enriched" in reference to a polypeptide is meant that the 
specific amino acid sequence constitutes a significantly higher fraction (2-5 fold) of the 
total amino acid sequences present in the cells or solution of interest than in normal or 
diseased cells or in the cells from which the sequence was taken. This could be caused by 
a person by preferential reduction in the amount of other amino acid sequences present, or 
by a preferential increase in the amount of the specific amino acid sequence of interest, or 
by a combination of the two. However, it should be noted that enriched does not imply 
that there are no other amino acid sequences present, ju*t thai the relative amou/ii zi ' 
sequence of interest has been significantly increased. The term significant here is used to 
indicate that the level of increase is useful to the person making such an increase, and 
generally means an increase relative to other amino acid sequences of about at least 2-fold, 
more preferably at least 5- to 10-fold or even more. The term also does not imply that 
there is no amino acid sequence from other sources. The other source of amino acid 
sequences may, for example, comprise amino acid sequence encoded by a yeast or 
bacterial genome, or a cloning vector such as pUC19. The term is meant to cover only 
those situations in which man has intervened to increase the proportion of the desired 
amino acid sequence. 

It is also advantageous for some purposes that an amino acid sequence be in 
purified form. The term "purified" in reference to a polypeptide does not require absolute 
purity (such as a homogeneous preparation); instead, it represents an indication that the 
sequence is relatively purer than in the natural environment. Compared to the natural level 
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this level should be at least 2-5 fold greater (eg., in terms of mg/mL). Purification of at 
least one order of magnitude, preferably two or three orders, and more preferably four or 
five orders of magnitude is expressly contemplated. The substance is preferably free of 
contamination at a functionally significant level, for example 90%, 95%, or 99% pure. 

5 In preferred embodiments, the kinase polypeptide is a fragment of the protein 

encoded by an amino acid sequence selected from the group consisting of those set forth in 
SEQ ID NO:122, SEQ ED NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
'SBQ.JG^O:i-27,-SEQ1D.NQfl28i- ! SEQ'ID-NO:129, SEQ ID - NO:I30. £E$IP #6:1? v , ... 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 

10 SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ED NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ED NO:146, 
SEQ ED NO:147, SEQ ID NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, 
SEQ ID NO:152, SEQ ED NO:153, SEQ ID NO:154, SEQ ED NO:155, SEQ ED NO:156, 
SEQ ED NO:157, SEQ ED NO:158, SEQ ID NO:159, SEQ ED NO:160, SEQ ID NO:161, 

15 SEQ ED NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, 
SEQ EDNO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, 
SEQ ED NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, 
SEQ ED NO:177, SEQ ED NO:178, SEQ ID NO:179, SEQ ED NO:180, SEQ ID NO:181, 
'QJHQ ID Nthl32,3EQ 2> NO:l*3, SEQ Z* NO: 184,. SEQ ID NO:185,.SEQ ; iD ?TO:!25, , - " 

20 SEQ ED NO:187, SEQ ID NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191, 
SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ID NO:195, SEQ ED N0:196, 
SEQ ED NO:197, SEQ ED NO:198, SEQ ID NO:199, SEQ ED NO200, SEQ ID NO:201, 
SEQ ED NO202, SEQ ED NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ ID NO:206, 
SEQ ED NO:207, SEQ ED NO:208, SEQ ID NO:209, SEQ ED NO210, SEQ ED NO:21 1 , 

25 SEQ ED NO:212, SEQ ED N0213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, 
SEQ ID N0217, SEQ ED NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ED NO:221, 
SEQ ID NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ ED NO:226, 
SEQ ED NO:227, SEQ ID NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ID NO:231 , 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ED NO:236, 

30 SEQ ID NO:237, SEQ ID NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241 , 
and SEQ ID NO:242, or the corresponding full-length amino acid sequences. Preferably, 
the kinase polypeptide contains at least 10, 20, 40, 50, 75, 100, 200, or 300 contiguous 
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amino acids a sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
'\^(M-52i<1SBQ-2DNO:r^^'iDkM54;^^N0^55, SEQ-H>NC ; :56,SE^ IT- 
NO: 157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ED NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO: 181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ED 
NO:207, SEQ. ID NO:2GS, SEQ 2> NO:2G9?SEQ ID NG.21C, SEQ ID NO:2! 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID N0214, SEQ ID NO:215, SEQ ID NO:216, SEQ ED 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ED NO:220, SEQ ID NO:221, SEQ ED 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ED 
NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ED NO:234, SEQ ID N0235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or the corresponding mil-length amino acid sequence, or a functional 
derivative thereof. 

In preferred embodiments, the kinase polypeptide comprises an amino acid 
sequence having (a) an amino acid sequence selected from the group consisting of those 
set forth in SEQ ID N0122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ 
ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ED NO:130, SEQ 
ID NO:131, SEQ ED NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ED NO:135, SEQ 
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ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ 
ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ 
ID N0.146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID N0.149, SEQ ED NO:150, SEQ 
ID NO:151, SEQ ID N0.152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ 
5 IDNO:156,SEQIDNO:157,SEQIDNO:158,SEQIDNO:159,SEQIDNO:160,SEQ 
ID NO:161, SEQ ED NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ 
ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ 
.;*m*v*vV -E^NO-i^'SEa© Nai-72,«EQ-IS-NO:i73i SEQ IDMOrl74vSEQ IB NO:175;"SEQ ^ : ; 
ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ 

10 ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ 
ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO.190, SEQ 
ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ 
ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ 
ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ 

15 ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ 
ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ 
ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ 
ID NO:221. SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ 
' JD'NO:22S, SEQ-ID NO-227, SEQ' ID NG:22S, SEQ ID NO£29, Sii^ ID NO330, SEQ" v 

20 ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
ID N0^36, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241 , and SEQ ID NO:242; (b) an amino acid sequence selected from the group 
consisting of those set forth in SEQ ED NO: 122, SEQIDNO:123, SEQIDNO:124, SEQ 
ID NO:125, SEQ ID NO:126, SEQ ED NO:127, SEQ ID NO:128, SEQ ED NO:129, SEQ 

25 ED NO:130, SEQ ED NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ED NO:134, SEQ 
ID NO:135, SEQ ED NO:136, SEQ ID NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ 
ID NO.140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ED NO:144, SEQ 
ED NO:145, SEQ ED N0.146, SEQ ID NO:147, SEQ ID NO:148, SEQ ED NO:149, SEQ 
ID NO:150, SEQ ED NO:151, SEQ ID NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ 

30 EO NO:155, SEQ ID NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ 
EO NO:160, SEQ ED NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ED NO:164, SEQ 
ID NO:165. SEQ EDNO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ 
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ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ 
ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ 
ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ 
ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ 
ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ 
ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 
ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID N0:2O5; SEQ IDiNO506;SEQ-n>KSt2C^,;!;2Q 2D NO20&,.3BQ ID*JO^09,«5Q--.' 
ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 
ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ 
ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID N0229, SEQ 
ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ 
ID NO:240, SEQ ID NO:241 , and SEQ ID NO:242, except that it lacks one or more, but 
not all, of a domain selected from the group consisting of an N-terminal domain, a 
catalytic domain, a C-terminal domain, a coiled-coil structure region, a proline-rich region, 
a spacer region, an insert, and a C-terminal tail; (c) an amino acid sequence of a domain of 
a polypeptide selected the 'group co= iisting of 'hose set forSi m SEQ ID NO: I22i 
SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, 
SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, 
SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, 
SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, 
SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, 
SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, 
SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO: 155, SEQ ID NO:156, SEQ ID NO:157, 
SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, 
SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, 
SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, 
SEQ ID NO:173, SEQ ID NO: 174, SEQ IDNO:175, SEQ ID NO:176, SEQ ID NO:177, 
SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, 
SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, 
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SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, 
SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, 
SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 

5 SEQ ID NO:208, SEQ ID NO209, SEQ ID N0:210, SEQ ID N0:21 1, SEQ ID NO:212, 
SEQ ID NO:213, SEQ ID NO:214, SEQ ]DNO:215, SEQ ID NO:216, SEQ ID NO:217, 
SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, 
- SEQ ID NO:223;<SEQ l ID NC:224; SEQ ID NO:225, SEQ ID SEQ IDNG;227-.-k&*?*= : > -m i,, 

SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, 

10 SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, 
SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID 
NO:242 where the domain is selected from the group consisting of an N-terminal domain, 
a catalytic domain, a C-terminal domain, a coiled-coil structure region, a proline-rich 
region, a spacer region, an insert, and a C-terminal tail; or (d) an amino acid sequence 

15 selected from the group consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, 
SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, 
SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, 
SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, 
• SEQ E> NO:139,"SEQ 10.^0:140, SEQ ID NO:141, SEQ ID NC:142, SSQ E> NO:143,- # " 

20 SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO:148, 
SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, 
SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, 
SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 

25 SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, 
SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 

30 SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID N0.197, SEQ ID NO:198, 
SEQ ID NO:199, SEQ ID NO200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 
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SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 
SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:23 1, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, except that it 
laeks one oi more, but not aii, ,;i 6f the'domafas select^ frbE'» £ae gr«vp consist C- 
tenninal domain, a catalytic domain, an N-terminal domain, a spacer region, a proline-rich 
region, a coiled-coil structure region, an insert, and a C-terminal tail. (The domain 
demarcations of the polypeptides of the invention are indicated in Table 2 by reference to 
the kinase domain.) 

The polypeptide can be isolated from a natural source by methods well-known in 
the art The natural source may be mammalian, preferably human, blood, semen, or tissue, 
and the polypeptide may be synthesized using an automated polypeptide synthesizer. The 
isolated, enriched, or purified kinase polypeptide is preferably selected from the group 
consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ 
ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ 
hj NO:i30, SEQ ID HO: 131; SEQ ID KO:132, SEQ ID NO: 133, SEQ ID NO: 13.4, SSQ 
ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ 
ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ 
ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ 
ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ 
ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ 
ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ 
ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ 
ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ 
ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ 
ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ 
ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ 
ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ 
ID NO:195, SEQ IDNO:196, SEQ ID N0.197, SEQ ID NO:198, SEQ ID NO:199, SEQ 
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ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ 
ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 
ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ 
ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ 
ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
■' td NO:23S; .$&QT$ SEQ E) NQ:237y SEQ ID MO:238, SEQ ID NO:2?« 
ID NO:240, SEQ ID NO:241, and SEQ ID NO:242A. 

In some embodiments the invention includes a recombinant kinase polypeptide 
selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, 
SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO: 161, SEQ ID NC:!62, S5Q ID NO:,53, SEQ ID NO: 164,- 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO: 169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ID NO:215, SEQ ID N0216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
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SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241 , and SEQ ID NO:242. By "recombinant kinase 
polypeptide" is meant a polypeptide produced by recombinant DNA techniques such that 
5 it is distinct from a naturally occurring polypeptide either in its location (e.g. , present in a 
different cell or tissue than found in nature), purity or structure. Generally, such a 
recombinant polypeptide will be present in a cell in an amount different from that 
normally oBservcd in nature. • 

In a fifth aspect, the invention features an antibody (e.g. , a monoclonal or 

10 polyclonal antibody) having specific binding affinity to a kinase polypeptide or a kinase 
polypeptide domain or fragment where the polypeptide is selected from the group 
consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ 
ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ 
ID NO:131, SEQ IDNO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ 

15 ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ 
ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ 
ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ 
ID NO:15l, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154. SEQ ID NO:t 55, SEQ 
ID NO: 156, SEQ JD NO:157, SEQ li> NO:158, S£Q ID NO:155, ID NO:i6u, SEQ 

20 ID NO:161, SEQ ID NO.162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ 
ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ 
ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ 
ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:l 80, SEQ 
ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ 

25 ID N0.186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ 
ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID N0.195, SEQ 
ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ 
ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ 
ID NO:206, SEQ ID NOr207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ 

30 ID NO:21 1, SEQ ID N0212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ 
ID NO:216, SEQ ID N0217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ 
ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ 
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ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ 
ID NO:231, SEQ ID NO:232 f SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241, and SEQ ID NO:242. In preferred embodiments, the antibody binds 
specifically to domains of kinase polypeptides, that are defined supra. 

By "specific binding affinity" is meant that the antibody binds to the target kinase 
polypeptide with greater affinity than it binds to other polypeptides under specified 

can bind other polypeptides. The term "specific binding affinity" describes an antibody 
that binds to a kinase polypeptide with greater affinity than it binds to other polypeptides 
under specified conditions. 

The tain "polyclonal" refers to antibodies that are heterogenous populations of 
antibody molecules derived from the sera of animals immunized with an antigen or an 
antigenic functional derivative thereof. For the production of polyclonal antibodies, 
various host animals may be immunized by injection with the antigen. Various adjuvants 
may be used to increase the immunological response, depending on the host species. 

"Monoclonal antibodies" are substantially homogenous populations of antibodies 
to a particular antigen. They may be obtained by any technique which provides for the 
production of antibody moiecul w £>y continuous cell lines in nature. MenobIo£«*l 
antibodies may be obtained by methods known to those skilled in the art (Kohler et aL 9 
Nature 256:495-497, 1975, and U.S. Patent No. 4,376,1 10, both of which are hereby 
incorporated by reference herein in their entirety including any figures, tables, or 
drawings). 

The term "antibody fragment" refers to a portion of an antibody, often the hyper 
variable region and portions of the surrounding heavy and light chains, that displays 
specific binding affinity for a particular molecule. A hyper variable region is a portion of 
an antibody that physically binds to the polypeptide target. 

Antibodies or antibody fragments having specific binding affinity to a kinase 
polypeptide or domains of a kinase polypeptide of the invention may be used in methods 
for detecting the presence and/or amount of kinase polypeptide in a sample by probing the 
sample with the antibody under conditions suitable for kinase-antibody immunocomplex 
formation and detecting the presence and/or amount of the antibody conjugated to the 
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kinase polypeptide. Diagnostic kits for performing such methods may be constructed to 
include antibodies or antibody fragments specific for the kinase as well as a conjugate of a 
binding partner of the antibodies or the antibodies themselves. 

An antibody or antibody fragment with specific binding affinity to a kinase 
polypeptide of the invention can be isolated, enriched, or purified from a prokaryotic or 
eukaryotic organism. Routine methods known to those skilled in the art enable production 
of antibodies or antibody fragments, in both prokaryotic and eukaryotic organisms. 
Tix^&Silmt^l^itna^ and isolation of antibodies, which polypeptide incleciites-^ 
described above. 

Antibodies having specific binding affinity to a kinase polypeptide of the invention 
may be used in methods for detecting the presence and/or amount of kinase polypeptide in 
a sample by contacting the sample with the antibody under conditions such that an 
immunocomplex forms and detecting the presence and/or amount of the antibody 
conjugated to the kinase polypeptide. Diagnostic kits for performing such methods may 
be constructed to include a first container containing the antibody and a second container 
having a conjugate of a binding partner of the antibody and a label, such as, for example, a 
radioisotope. The diagnostic kit may also include notification of an FDA approved use 
and instructions therefor. 

lii a six&a^ect, &e mventi^ 
having specific binding affinity to a kinase polypeptide or a kinase polypeptide domain, 
where the polypeptide is selected from the group consisting of SEQ ED NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ED NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
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NO:178, SEQ ID NO:179, SEQ ED NO:180, SEQ ED NO:181, SEQ ED NO:182, SEQ ID 
NO: 183, SEQ ED NO: 184, SEQ ED NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ED 
NO:188, SEQ ID NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED 
NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ID 
NO:198, SEQ ED NO:199, SEQ ID NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED 
NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED 
NO:208, SEQ ED NO:209, SEQ ED NO210, SEQ ED N021 1, SEQ ID NO:212, SEQ ED 
>N0:213. SEQ.EO N0514, SEQ,in NO^L>, ShQ *S NO:216, 3SQ ID NO:212, SEQ ID 
N0218, SEQ ID NO:219, SEQ ID NO:220, SEQ ED NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ID NO:227, SEQ ED 
NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED 
NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED 
NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ID NO:241, and SEQ ED NO:242; and 
where the domains are defined as above. By "hybridoma" is meant an immortalized cell 
line that is capable of secreting an antibody, for example an antibody to a kinase of the 
invention. In preferred embodiments, the antibody to the kinase comprises a sequence of 
amino acids that is able to specifically bind a kinase polypeptide of the invention. 

In a seventh aspect, the invention features a kinase polypeptide binding agent able 
to bhjl to a kinase polypeptide self ctH from the grcrp cohsis^ng cf 5EO *T? MO: 122, 
SEQ ID NO: 123, SEQ ED NO 124, SEQ ID NO: 125, SEQ ID NO: 126, SEQ ID NO: 127, 
SEQ ED NO:128, SEQ ED NO:129, SEQ ID NO:130, SEQ ED NO:131, SEQ ED NO:132, 
SEQ ID NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ED NO:136, SEQ ED NO:137, 
SEQ ID NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ ED NO:141, SEQ ID NO:142, 
SEQ ED NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ED NO:147, 
SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED NO:152, 
SEQ ED NO:153, SEQ ED NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ED NO:157, 
SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ ED NO:162, 
SEQ ED NO:163, SEQ ED NO:164, SEQ ID NO:165. SEQ ED NO:166, SEQ ED NO:167, 
SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED NO:172, 
SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ID NO:176, SEQ ED NO:177, 
SEQ ED NO:178, SEQ ID NO:179, SEQ ID NO.180, SEQ ID NO:181, SEQ ID NO:182, 
SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, 
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SEQ ID NO:188, SEQ IDNO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, 
SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, 
SEQ ID NO:198, SEQ IDNO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 
SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, 
SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, 
SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, 
SEQ m NO:223; SEQiD:NO:224,SEQ IDNO:225, SEQ ID NO:226ySEQ E? ;l€.2Z/, 
SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, 
SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO.237, 
SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241 , and SEQ ID 
NO:242. The binding agent is preferably a purified antibody that recognizes an epitope 
present on a kinase polypeptide of the invention. Other binding agents include molecules 
that bind to kinase polypeptides and analogous molecules that bind to a kinase 
polypeptide. Such binding agents may be identified by using assays that measure kinase 
binding partner activity, such as those that measure PDGFR activity. 

The invention also features a method for screening for human cells containing a 
kinase polypeptide of the invention or an equivalent sequence. The method involves 
ideiitifyiug she novel polypeptide in humsii oelb using technique that =*. ,-c routine and 
standard in the art, such as those described herein for identifying the kinases of the 
invention (e.g., cloning, Southern or Northern blot analysis, in situ hybridization, PCR 
amplification, etc.). 

In an eighth aspect, the invention features methods for identifying a substance that 
modulates kinase activity comprising the steps of: (a) contacting a kinase polypeptide 
selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, 
SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO.151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
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SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:I79, 
SEQ ID NO:180, SEQ ID N0:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO: 184, 
SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
^HQ-H5 i;0:l 95, 51Q.ID-NO:t96; SEQ ID NO:! 97. SEQ ID NO: 1 98. S5Q ID NO: 1 99. . 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID N0237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242 with a test substance; (b) 
measuring the activity of said polypeptide; and (c) detennining whether said substance 
iif^ulater,theacti%ir>- of said polypeptide, ^ 

The term "modulates" refers to the ability of a compound to alter the function of a 
kinase of the invention. A modulator preferably activates or inhibits the activity of a 
kinase of the invention. 

The term "activates" refers to increasing the cellular activity of the kinase. The 
term inhibit refers to decreasing the cellular activity of the kinase. Kinase activity is 
preferably the interaction with a natural binding partner. 

The term "modulates*' also refers to altering the function of kinases of the 
invention by increasing or decreasing the probability that a complex forms between the 
kinase and a natural binding partner. A modulator preferably increases the probability that 
such a complex forms between the kinase and the natural binding partner, more preferably 
increases or decreases the probability that a complex forms between the kinase and the 
natural binding partner depending on the concentration of the compound exposed to the 



WO 00/73469 



58 



PCT/US00/14842 



kinase, and most preferably decreases the probability that a complex forms between the 
kinase and the natural binding partner. 

The term "complex" refers to an assembly of at least two molecules bound to one 
another. Signal transduction complexes often contain at least two protein molecules 
bound to one another. For instance, a protein tyrosine receptor protein kinase, GRB2, 
SOS, RAF, and RAS assemble to form a signal transduction complex in response to a 
mitogenic ligand. 

. . ahc teem' Natural binding partner" refes to pc^p^ptidsr, linic':; atiiSLl iZotei- Jes;* 
or nucleic acids that bind to kinases in cells. A change in the interaction between a kinase 
and a natural binding partner can manifest itself as an increased or decreased probability 
that the interaction forms, or an increased or decreased concentration of kinase/natural 
binding partner complex. 

The term "contacting" as used herein refers to mixing a solution comprising the 
test compound with a liquid medium bathing the cells of the methods. The solution 
comprising the compound may also comprise another component, such as dimethyl 
sulfoxide (DMSO), which facilitates the uptake of the test compound or compounds into 
the cells of the methods. The solution comprising the test compound may be added to the 
medium bathing the cells by utilizing a delivery apparatus, such as a pipet-based device or 
syringe-based device. , v * 

In a ninth aspect, the invention features methods for identifying a substance that 
modulates kinase activity in a cell comprising the steps of: (a) expressing a kinase 
polypeptide in a cell, wherein said polypeptide is selected from the group consisting of 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ED NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, 
SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO: 166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO: 170, SEQ ID NO:171 , 
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SEQ ID NO:172, SEQ ID N0:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, 
SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, 
SEQ ID NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, 
SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, 
SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, 
SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
3EQ -m. <^G'207, tlEQ 2> NOSOS, SEQ ID NO:209, SEQ ID NO:2l3, SEQ B &t2 v A , 
SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 
and SEQ ID NO:242; (b) adding a test substance to said cell; and (c) monitoring a change 
in cell phenotype or the interaction between said polypeptide and a natural binding 
partner. 

The term "expressing" as used herein refers to the production of kinases of the 
'iiiventic- ikrjri' a nucleic acid vector containing kii>*«r genes vriihi-i a cfe". The -:ui -de 
acid vector is transfected into cells using well known techniques in the art as described 
herein. 

hi a tenth aspect, the invention provides methods for treating a disease or abnormal 
condition by administering to a patient in need of such treatment a substance that 
modulates the activity of a polypeptide selected from the group consisting of SEQ ID 
NO:122, SEQ ID N0.123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID N0.148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
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NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ED NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:^7;SEQ lDN0^^2IiQII>^Gil99, S£Q CD NO:2Q0 : SEQ ,1) NO:"*!, SEQ ID • 
NO202, SEQ ID NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ED NO:209, SEQ ID NO:210, SEQ ED NO:21 1 , SEQ ED 
NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ ED 
NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED 
NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED 
NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED 
NO:232, SEQ ID NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED 
N0237, SEQ ED N0238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ 
ED NO:242. Preferably, the disease is selected from the group consisting of immune- 
related diseases and disorders, cardiovascular disease, neurodegenerative disorders, and 
cancer. Also in^iuded ure cietahujic aisoruers-, suck, as diabtc;^ i-»MkiU<s, aik- xtprodu. uve 
disorders, such as infertility. 

Preferably, the disease or disorder is selected from the group consisting of 
rheumatoid arthritis, arthero sclerosis, autoimmune disorders, and organ transplantation. 
Preferably the disease or disorder is selected from the group consisting of immune-related 
diseases and disorders, myocardial infarction, cardiomyopathies, stroke, renal failure, and 
oxidative stress-related neurodegenerative disorders. Most preferably, the immune-related 
diseases and disorders are selected from the group consisting of rheumatoid arthritis, 
chronic inflammatory bowel disease, chronic inflammatory pelvic disease, multiple 
sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, rhinitis, autoimmunity, and 
organ transplantation. 

Substances useful for treatment of disorders or diseases preferably show positive 
results in one or more in vitro assays for an activity corresponding to treatment of the 
disease or disorder in question Substances that modulate the activity of the polypeptides 
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preferably include, but are not limited to, antisense oligonucleotides and inhibitors of 
protein kinases. 

The term "preventing" refers to decreasing the probability that an organism 
contracts or develops an abnormal condition. 

The term "treating" refers to having a therapeutic effect and at least partially 
alleviating or abrogating an abnormal condition in the organism. 

The term "therapeutic effect" refers to the inhibition or activation factors causing 
'^cbniiilm^^.to.^ abnormal corcif A fe^pc^tic efFucireJkves to some estsct one 
or more of the symptoms of the abnormal condition. In reference to the treatment of 
abnormal conditions, a therapeutic effect can refer to one or more of the following: (a) an 
increase in the proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., 
slowing or stopping) of cell death; (c) inhibition of degeneration; (d) relieving to some 
extent one or more of the symptoms associated with the abnormal condition; and (e) 
enhancing the function of the affected population of cells. Compounds demonstrating 
efficacy against abnormal conditions can be identified as described herein. 

The term "abnormal condition" refers to a function in the cells or tissues of an 
organism that deviates from their normal functions in that organism. An abnormal 
condition can relate to cell proliferation, cell differentiation or cell survival. An abnormal 
condition may also. ii&hide irregularities in cell ^ycie progre^ioii, i.e., u»egnnu;;ks ia 
normal cell cycle progression through mitosis and meiosis. 

Abnormal cell proliferative conditions include cancers such as fibrotic and 
mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, 
diabetes mellitus, and inflammation. 

Abnormal differentiation conditions include, but are not limited to 
neurodegenerative disorders, slow wound healing rates, and slow tissue grafting healing 
rates. 

Abnormal cell survival conditions relate to conditions in which programmed cell 
death (apoptosis) pathways are activated or abrogated. A number of protein kinases are 
associated with the apoptosis pathways. Aberrations in the function of any one of the 
protein kinases could lead to cell immortality or premature cell death. 
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The term "aberration", in conjunction with the function of a kinase in a signal 
transduction process, refers to a kinase that is over- or under-expressed in an organism, 
mutated such that its catalytic activity is lower or higher than wild-type protein kinase 
activity, mutated such that it can no longer interact with a natural binding partner, is no 
longer modified by another protein kinase or protein phosphatase, or no longer interacts 
with a natural binding partner. 

The term "administering" relates to a method of incorporating a compound into 
ceils or vissues oftan organism: .The abnormal ccritiVn rat- fee prevented or irev-ted when*: 
the cells or tissues of the organism exist within the organism or outside of the organism. 
Cells existing outside the organism can be maintained or grown in cell culture dishes. For 
cells harbored within the organism, many techniques exist in the art to administer 
compounds, including (but not limited to) oral, parenteral, dermal, injection, and aerosol 
applications. For cells outside of the organism, multiple techniques exist in the art to 
administer the compounds, including (but not limited to) cell microinjection techniques, 
transformation techniques, and carrier techniques. 

The abnormal condition can also be prevented or treated by administering a 
compound to a group of cells having an aberration in a signal transduction pathway to an 
organism. The effect of administering a compound on organism function can then be 
monitored. Tlie organism is preferably a inouse, « ^ rsbbit, guir.^ c; gcai, more 
preferably a monkey or ape, and most preferably a human. 

In an eleventh aspect, the invention features methods for detection the expression 
of a polypeptide in a sample as a diagnostic tool for diseases or disorders, wherein the 
method comprises the steps of: (a) contacting the sample with a nucleic acid probe which 
hybridizes under hybridization assay conditions to a nucleic acid target region of a kinase 
polypeptide selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ 
ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ 
ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ 
ID N0.144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ 
ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ 
ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ 
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ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ 
ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ 
ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ 
ID NO:179, SEQ ID NO:180, SEQ ID N0:181, SEQ ID NO:182, SEQ ID NO:183, SEQ 
ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:l88, SEQ 
ID NO:189, SEQ ID NO:190, SEQ ID N0:191, SEQ ID NO:199, SEQ ID NO:193, SEQ 
ID iiOim, SEQ K>.NO:*95i SEQ ID NQ:196, SEQ ID.N0:!9% SEQ U5 K?:!*S, SEQ 
ID NO:199, SEQ ID NO:200, SEQ ID NO:201 , SEQ ED NO:202, SEQ ID NO:203, SEQ 
ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ 
ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ 
ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ 
ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ 
ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ 
ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ 
ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ 
ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, said probe 
comprising the nucleic acid sequence encoding the polypeptide, fragments thereof, and the 
"complements of the sequences and fragments; and! (b) detecting **Tesenc? or sn:'.mr vi 
the probe:target region hybrid as an indication of the disease. 

In preferred embodiments of the invention, the disease or disorder is selected from 
the group consisting of rheumatoid arthritis, artherosclerosis, autoimmune disorders, organ 
transplantation, myocardial infarction, cardiomyopathies, stroke, renal failure, oxidative 
stress-related neurodegenerative disorders, metabolic disorder including diabetes, 
reproductive disorders including infertility, and cancer. 

The kinase "target region" is a nucleotide base sequence selected from the group 
consisting of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ 
ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID 
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, 
SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ 
ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID 
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N0:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, 
SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:51 , SEQ ID NO:52, 
SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ]=>NO:65, S2Q E>N6:70, SEQ ID NO:71; SEQ ID NC:72, SEQ ID NCi73,'SSQ 
ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID NO:78, SEQ ID 
NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:82, SEQ ID NO:83, SEQ ID NO:84, 
SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ ID NO:89, SEQ 
ID NO:90, SEQ ID N0:91, SEQ ID NO:92, SEQ ID NO:93, SEQ ID NO:94, SEQ ID 
NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:99, SEQ ID 
NO:100, SEQ ID NO:101, SEQ ID NO:102, SEQ ID NO:103, SEQ ID NO:104, SEQ ID 
NO:105, SEQ ID NO.106, SEQ ID NO:107, SEQ ID NO.108, SEQ ID NO:109, SEQ ID 
NO:l 10, SEQ ID NO:l 1 1, SEQ ID NO:l 12, SEQ ID NO:l 13, SEQ ID NO:l 14, SEQ ID 
NO:l 15, SEQ ID NO:l 16, SEQ ID NO:l 17, SEQ ID NO:l 18, SEQ ID NO:l 19, SEQ ID 
NO:120, and SEQ ID N0.121, or the corresponding full-length sequences, a functional 
derivative thereof, or a fragment thereof to which Sse n.icleic acid proh-s will sp-seiJically 
hybridize. Specific hybridization indicates that in the presence of other nucleic acids the 
probe only hybridizes detectably with the kinase of the invention's target region. Putative 
target regions can be identified by methods well known in the ait consisting of alignment 
and comparison of the most closely related sequences in the database. 

In preferred embodiments the nucleic acid probe hybridizes to a kinase target 
region encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous 
amino acids of the sequence set forth in SEQ ID NO:122, SEQ ID NO: 123, SEQ ID 
NO:124, SEQ ID NO:125, SEQ ID NO:I26, SEQ ID NO:127, SEQ ID NO:128, SEQ ID 
NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID 
NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID 
NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID 
NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID 
NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO: 153, SEQ ID 
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NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID 
NO:159, SEQ ID NO:160, SEQ ID NO: 161, SEQ ID NO:162, SEQ ID N0:163, SEQ ID 
NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO: 167, SEQ ID NO:168, SEQ ID 
NO:169, SEQ ID NO:170, SEQ IDNO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
NO:174, SEQ ID NO:175, SEQ ED NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID 
NO:179, SEQ ID NO:180, SEQ DO NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID 
NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID 
NQ:l£9: SEQ ID NC;!50, SEQ iBNO:I91,SEQ ID NO: 199, SEQ ID NO:193, SEQ ID 
NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID 
NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID 
NO204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ED NO:208, SEQ ID 
NO:209, SEQ ED NO210, SEQ ID N0211, SEQ ED NO:212, SEQ ED NO:213, SEQ ID 
NO:214, SEQ ED NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ED NO:218, SEQ ID 
NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID 
NO:224, SEQ ED NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID 
NO:229, SEQ ED NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID 
NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID 
NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the corresponding 
f-iii-iaagth amino acM sequence, or a functional derivative the: scf. Hybridization ] 
conditions should be such that hybridization occurs only with the kinase genes in the 
presence of other nucleic acid molecules. Under stringent hybridization conditions only 
highly complementary nucleic acid sequences hybridize. Preferably, such conditions 
prevent hybridization of nucleic acids having more than 1 or 2 mismatches out of 20 
contiguous nucleotides. Such conditions are defined supra. 

Hybridization conditions should be such that hybridization occurs only with the 
genes in the presence of other nucleic acid molecules. Under stringent hybridization 
conditions only highly complementary nucleic acid sequences hybridize. Preferably, such 
conditions prevent hybridization of nucleic acids having 1 or 2 mismatches out of 20 
contiguous nucleotides. Such conditions are defined supra. 

The diseases for which detection of kinase genes in a sample could be diagnostic 
include diseases in which kinase nucleic acid (DNA and/or RNA) is amplified in 
comparison to normal cells. By "amplification" is meant increased numbers of kinase 
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DNA or RNA in a cell compared with normal cells. In normal cells, kinases are typically 
found as single copy genes. In selected diseases, the chromosomal location of the kinase 
genes may be amplified, resulting in multiple copies of the gene, or amplification. Gene 
amplification can lead to amplification of kinase RNA, or kinase RNA can be amplified in 
the absence of kinase DNA amplification. 

"Amplification" as it refers to RNA can be the detectable presence of kinase RNA 
in cells, since in some normal cells there is no basal expression of kinase RNA. In other 
- normal cr£ls, a basal ievel of expi c^lon £f !dsss» exists, aicreicrv in these cases x * 
amplificatioii is the detection of at least 1-2-fold, and preferably more, kinase RNA, 
compared to the basal level. 

The diseases that could be diagnosed by detection of kinase nucleic acid in a 
sample preferably include cancers. The test samples suitable for nucleic acid probing 
methods of the present invention include, for example, cells or nucleic acid extracts of 
cells, or biological fluids. The samples used in the above-described methods will vary 
based on the assay format, the detection method and the nature of the tissues, cells or 
extracts to be assayed. Methods for preparing nucleic acid extracts of cells are well 
known in the art and can be readily adapted in order to obtain a sample that is compatible 
with the method utilized. 

Another aspect of the invenaoii involves a method of agonizing (stisnufcticg) or. 
antagonizing a target of the invention and a natural binding partner associated activity in a 
mammal comprising administering to said mammal an agonist or antagonist to one of the 
above disclosed polypeptides in an amount sufficient to effect said agonism or 
antagonism. A method of treating diseases in a mammal with an agonist or antagonist of 
the protein of the present invention activity comprising administering the agonist or 
antagonist to a mammal in an amount sufficient to agonize or antagonize associated 
functions is also encompassed in the present application. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that inhibit the function of 
protein polypeptides. Some small organic molecules form a class of compounds that 
modulate the function of protein polypeptides. Examples of molecules that have been 
reported to inhibit the function of protein kinases include, but are not limited to, bis 
monocyclic, bicyclic or heterocyclic aryl compounds (PCT WO 92/20642, published 
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November 26, 1 992 by Maguire et a/.), vinylene-azaindole derivatives (PCT WO 
94/14808, published July 7, 1994 by Ballinari et a/.), l-cyclopropyl-4-pyridyl-quinolones 
(U.S. Patent No. 5,330,992), styryl compounds (U.S. Patent No. 5,217,999), styryl- 
substituted pyridyl compounds (U.S. Patent No. 5,302,606), certain quinazoline 
5 derivatives (EP Application No. 0 566 266 Al), seleoindoles and selenides (PCT WO 
94/03427, published February 17, 1994 by Denny et al), tricyclic polyhydroxylic 
compounds (PCT WO 92/21660, published December 10, 1992 by Dow), and 
lienzyiphosphomcadd^ ^: 
Dow et at), all of which are incorporated by reference herein, including any drawings. 

1 0 Compounds that can traverse cell membranes and are resistant to acid hydrolysis 

are potentially advantageous as therapeutics as they can become highly bioavailable after 
being administered orally to patients. However, many of these protein inhibitors only 
weakly inhibit function. In addition, many inhibit a variety of protein kinases and will 
therefore cause multiple side-effects as therapeutics for diseases. 

15 Some indolinone compounds, however, form classes of acid resistant and 

membrane permeable organic molecules. WO 96/22976 (published August 1, 1996 by 

Ballinari et al.) describes hydrosoluble indolinone compounds that harbor tetralin, 

naphthalene, quinoline, and indole substituents fused to the oxindole ring. These bicyclic 

T&sbsUtuents are in i ^substituted with polar groups including hydroxyk*cd alley], . • , ; : *i ^ 

20 phosphate, and ether substituents. U.S. Patent Application Serial Nos. 08/702,232, filed 
August 23, 1996, entitled "Indolinone Combinatorial Libraries and Related Products and 
Methods for the Treatment of Disease*' by Tang et al. (Lyon & Lyon Docket No. 
221/187) and 08/485,323, filed June 7, 1995, entitled "Benzyhdene-Z-Indoline 
Compounds for the Treatment of Disease" by Tang et al. (Lyon & Lyon Docket No. 

25 223/298) and International Patent Publication WO 96/22976, published August 1 , 1 996 by 
Ballinari et al., all of which are incorporated herein by reference in their entirety, 
including any drawings, describe indolinone chemical libraries of indolinone compounds 
harboring other bicyclic moieties as well as monocyclic moieties fused to the oxindole 
ring. Applications 08/702,232, filed August 23, 1996, entitled "Indolinone Combinatorial 

30 Libraries and Related Products and Methods for the Treatment of Disease" by Tang et al. 
(Lyon & Lyon Docket No. 221/187), 08/485,323, filed June 7, 1995, entitled 
"Benzylidene-Z-Indoline Compounds for the Treatment of Disease" by Tang et al. (Lyon 
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& Lyon Docket No. 223/298), and WO 96/22976, published August 1, 1996 by Ballinari 
et ah teach methods of indolinone synthesis, methods of testing the biological activity of 
indolinone compounds in cells, and inhibition patterns of indolinone derivatives, both of 
which are incorporated by reference herein, including any drawings. 
5 Other examples of substances capable of modulating kinase activity include, but 

are not limited to, tyrphostins, quinazolines, quinoxolines, and quinolines. The 
quinazolines, tyrphostins, quinolines, and quinoxolines referred to above include well 

.kr^/'ucompoiind&^ucji ^ those described in the literature, £st fc~.3£;:!c; representative &^F*;v*;» r . »v -^ 

publications describing quinazolines include Barker et al., EPO Publication No. 0 520 722 
10 Al ; Jones et al., U.S. Patent No. 4,447,608; Kabbe et al., U.S. Patent No. 4,757,072; Kaul 

and Vougioukas, U.S. Patent No. 5, 316,553; Kreighbaum and Comer, U.S. Patent No. 

4,343,940; Pegg and Waidleworth, EPO Publication No. 0 562 734 Al ; Barker et al., Proc. 

of Am. Assoc. for Cancer Research 32:327 (1991); Bertino, J.R., Cancer Research 3:293- 

304 (1979); Bertino, JJL, Cancer Research 9(2 part l):293-304 (1979); Curtin et al., Br. J. 
15 Cancer 53:361-368 (1986); Fernandes et al., Cancer Research 43:1 117-1 123 (1983); Ferris 

et al. J. Org. Chem. 44(2):173-178; Fry et al., Science 265:1093-1095 (1994); Jackman et 

al., Cancer Research 51:5579-5586 (1981); Jones et al. J. Med. Chem. 29(6): 1 1 14-1 1 1 8; 

Lee and Skibo, Biochemistry 26(23):7355-7362 (1987); Lemus et al., J. Org. Chem. 

54:351 1-3518 (i989);*Ley and S^grSjnthegs 1975:415-522 .a?75); Max\vcli al., . ^ : ? S 
20 Magnetic Resonance in Medicine 17:189-196 (1991); Mini et al., Cancer Research 

45:325-330 (1985); Phillips and Castle, J. Heterocyclic Chem. 17(1 9): 1489- 1596 (1980); 

Reece et al., Cancer Research 47(1 1):2996-2999 (1977); Sculier et al., Cancer Immunol. 

and Immunother. 23:A65 (1986); Sikora et al., Cancer Letters 23:289-295 (1984); and 

Sikora et al., Analytical Biochem. 172:344-355 (1988), all of which are incorporated 
25 herein by reference in their entirety, including any drawings. 

Quinoxaline is described in Kaul and Vougioukas, U.S. Patent No. 5,316,553, 

incorporated herein by reference in its entirety, including any drawings. 

Quinolines are described in Dolle et al., J. Med. Chem. 37:2627-2629 (1994); 

MaGuire, J. Med Chem. 37:2129-2131 (1994); Burke et al., J. Med. Chem. 36:425-432 
30 (1993); and Buike et al. BioOrganic Med Chem. Letters 2:1771-1774 (1992), all of which 

are incorporated by reference in their entirety, including any drawings. 
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Tyrphostins are described in Allen et al., Clin. Exp. I mmunol. 91:141-156 (1993); 
Anafi et al., Blood 82:12:3524-3529 (1993); Baker et al., J. Cell Sci. 102:543-555 (1992); 
Bilder et al., Amer. PhvsioL Soc. pp. 6363-6143:C721-C730 (1991); Bmnton et al., 
Proceedings of Amer. Assoc. Cancer Rsch. 33:558 (1992); Bryckaert et al., Experimental 
Cell Research 199:255-261 (1992); Dong et aL, J. Leukocyte Biology 53:53-60 (1993); 
Dong et al., J. Immunol. 151(5):27 17-2724 (1993); Gazit et al., J. Med. Chem. 32:2344- 
2352 (1989); Gazit et al., " J. Med. Chem. 36:3556-3564 (1993); Kaur et al., Anti-Cancer 
Drugs 5r213-222-(19:>4); Kaur et aL, King et al . Bi ochem. J. 275:4!3-4!8 <?P91): bo-ri 
al.. Cancer Letters 74:197-202 (1993); Levitzki, A., The FASEB J. 6:3275-3282 (1992); 
Lyall et al., J. Biol. Chem. 264:14503-14509 (1989); Peterson et al., The Prostate 22:335- 
345 (1993); Pillemer et al., Int J. Cancer 50:80-85 (1992); Posner et al., Molecular 
Pharmacology 45:673-683 (1993); Rendu et al., Biol. Pharmacology 44(5):881-888 
(1992); Sauro and Thomas, Life Sciences 53:371-376 (1993); Sauro and Thomas, J. 
Pharm. and Experimental Therapeutics 267(3):1 19-1 125 (1993); Wolbring et al., J. Biol. 
Chem. 269(36):22470-22472 (1994); and Yoneda et al., Cancer Research 51 :4430-4435 
(1991); all of which are incorporated herein by reference in their entirety, including any 
drawings. 

Other compounds that could be used as modulators include oxindolinones such as 
those de^ribed in U.S. patent application Serial No. 08/702,232 filed Auguii 23; 1996, 
incorporated herein by reference in its entirety, including any drawings. 
Methods of Treating a Disease (Enab lement - i.e.. Dosine) 

Methods of determining the dosages of compounds to be administered to a patient 
and modes of administering compounds to an organism are disclosed in U.S. Application 
Serial No. 08/702,282, filed August 23, 1996 and International patent publication number 
WO 96/22976, published August 1 1996, both of which are incorporated herein by 
reference in their entirety, including any drawings, figures or tables. Those skilled in the 
art will appreciate that such descriptions are applicable to the present invention and can be 
easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being 
treated, the particular composition being used and the size and physiological condition of 
the patient Therapeutically effective doses for the compounds described herein can be 
estimated initially from cell culture and animal models. For example, a dose can be 
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formulated in animal models to achieve a circulating concentration range that initially 
takes into account the IC50 as determined in cell culture assays. The animal model data 
can be used to more accurately determine useful doses in humans. 

Plasma half-life and biodistribution of the drug and metabolites in the plasma, 
tumors and major organs can also be determined to facilitate the selection of drugs most 
appropriate to inhibit a disorder. Such measurements can be carried out. For example, 
HPLC analysis can be performed on the plasma of animals treated with the drug and the 
location vf radiolcLsfed compounds can be deter-mined using detection methods r.uch as 
X-ray, CAT scan and MRI. Compounds that show potent inhibitory activity in the 
screening assays, but have poor pharmacokinetic characteristics, can be optimized by 
altering the chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. 
For example, toxicity studies can be carried out in a suitable animal model as follows: 
1) the compound is administered to mice (an untreated control mouse should also be 
used); 2) blood samples are periodically obtained via the tail vein from one mouse in each 
treatment group; and 3) the samples are analyzed for red and white blood cell counts, 
blood cell composition and the percent of lymphocytes versus polymorphonuclear cells. A 
comparison of result for each dosing regime with the control indicates if I&dcity is • f ' 
present. 

At the termination of each toxicity study, further studies can be carried out by 
sacrificing the animals (preferably, in accordance with the American Veterinary Medical 
Association guidelines Report of the American Veterinary Medical Assoc. Panel on 
Euthanasia, Journal of American Veterinary Medical Assoc.. 202:229-249, 1993). 
Representative animals from each treatment group can then be examined by gross 
necropsy for immediate evidence of metastasis, unusual illness or toxicity. Gross 
abnormalities in tissue are noted and tissues are examined histologically. Compounds 
causing a reduction in body weight or blood components are less preferred, as are 
compounds having an adverse effect on major organs. In general, the greater the adverse 
effect the less preferred the compound. 
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For the treatment of cancers the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. 

Plasma levels should reflect the potency of the drug. Generally, the more potent 
the compound the lower the plasma levels necessary to achieve efficacy. 

In a final aspect, the invention features a method for detection of a kinase 
u polypeptide m^asampliras'a'disgsosHc tcoiror ^uissas? or disorder;- wherein the method 
comprises: (a) comparing a nucleic acid target region encoding the kinase polypeptide in 
a sample, where the kinase polypeptide is selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID N0.154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159> SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
N£i: i 62; SEQ ID NO: 163,- SEQ E> NO:164 5 SEQ ID NOr'165. SEQ ID NOilCS, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO: 180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO: 188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID N0218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
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NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or one or more fragments thereof, with a control nucleic acid target region 
encoding the kinase polypeptide, or one or more fragments thereof; and (b) detecting 
differences in sequence or amount between the target region and the control target region, 
as an indication of the disease or disorder. Preferably, the disease or disorder is selected 
from the group consisting of immune-related diseases and disorders, organ transplantation, 
myoca^^ iiifarctibii: rcr*V. feslwe, oxidative stress-related 

neurodegenerative disorders, and cancer. Immune-related diseases and disorders include, 
but are not limited to, those discussed previously. 

The term "comparing" as used herein refers to identifying discrepancies between 
the nucleic acid target region isolated from a sample, and the control nucleic acid target 
region. The discrepancies can be in the nucleotide sequences, e.g. insertions, deletions, or 
point mutations, or in the amount of a given nucleotide sequence. Methods to determine 
these discrepancies in sequences are well-known to one of ordinary skill in the art. The 
"control" nucleic acid target region refers to the sequence or amount of the sequence 
found in normal cells, e.g. cells that are not diseased as discussed previously. 

The term also includes anti-sense molecules drawn thereto. 
* The mvCT&os has beea Each of the 

narrower species and subgeneric groupings falling within the generic disclosure also form 
part of the invention. This includes the generic description of the invention with a proviso 
or negative limitation removing any subject matter from the genus, regardless of whether 
or not the excised material is specifically recited herein. For example, in some instances 
the nucleotide sequence of particular kinase polypeptides may not be part of a preferred 
embodiment. 

The summary of the invention described above is not limiting and other features 
and advantages of die invention will be apparent from the following detailed description of 
the invention, and from the claims. 
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BRIEF DESCRIPTION OF THE FIGURES 
Figures 1A to IBB shows the amino acid sequences of SEQ ID NO:122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:l31, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NG:*4$, SEQ S> »0?149;'SEQ ID ; N0:15C ; .SEQ ID NO:I51, SBQ mnOASl, SiiQ 2E> 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ED NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
NO:193, SEQ ED NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO.201, SEQ ID NO:202, SEQ ID 
,NO:203, SEQ ID NO:204; SEQ© NO:205, SEQ EC NO:20i;, SEQ ID NO*207, SEQ iL 
NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED 
NO:213, SEQ BD NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED 
NO:218, SEQ BD NO:219, SEQ ED NO:220, SEQ BD NO:221, SEQ ID NO:222, SEQ BD 
NO:223, SEQ BD NO:224, SEQ BD NO:225, SEQ BD NO:226, SEQ BD NO:227, SEQ BD 
NO:228, SEQ ED NO:229, SEQ BD NO:230, SEQ BD NO:231, SEQ ED NO:232, SEQ BD 
NO:233, SEQ BD NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ BD 
NO:238, SEQ BD NO:239, SEQ ED NO240, SEQ BD NO:241, and SEQ ED NO:242. 

Figures 2A to 2MMMM shows the nucleic acid sequences of SEQ BD NO:l, SEQ 
BD N02, SEQ BD NO:3, SEQ BD NO:4, SEQ ED NO:5, SEQ BD NO:6, SEQ BD NO:7, 
SEQ BD NO:8, SEQ BD NO:9, SEQ BD NO:10, SEQ BD NO:l 1, SEQ BD NO:12, SEQ ID 
NO:13, SEQ BD NO:14, SEQ BD NO:15, SEQ BD NO:16, SEQ BD NO:17, SEQ BD NO:l 8, 
SEQ BD NO:19, SEQ ID NO:20, SEQ BD NO:21, SEQ BD NO:22, SEQ BD NO:23, SEQ 
BD NO:24, SEQ BD NO:25, SEQ ID NO:26, SEQ BD NO:27, SEQ ED NO:28, SEQ BD 
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NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, 
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ 
ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, 
5 SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ 
ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 

ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID 
10 NO:77, SEQ ID NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID N0:81, SEQ ID NO:82, 
SEQ ID NO:83, SEQ ID NO:84, SEQ ED NO:85, SEQ ID NO:86, SEQ ED NO:87, SEQ 
ID NO:88, SEQ ED NO:89, SEQ ID NO:90, SEQ ED NO:91, SEQ ID NO:92, SEQ ED 
NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ED NO:98, 
SEQ ID NO:99, SEQ ID NO:100, SEQ ID NO.101, SEQ ID NO:102, SEQ ED NO.103, 
15 SEQ ID NO:104, SEQ ID NO:105, SEQ ID NO:106, SEQ ID NO:107, SEQ ED NO:108, 
SEQ ID NO:109, SEQ ID NO:l 10, SEQ ID N0:1 1 1, SEQ ID N0:1 12, SEQ ID NO:l 13, 
SEQ ID N0:1 14, SEQ ID N0:1 15, SEQ ID N0:1 16, SEQ ID NO:l 17, SEQ ID N0:1 18, 
SEQ ID N0:1 19, SEQ ID NO:120, and SEQ ED N0:121. 

20 DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates in part to kinase polypeptides, nucleic acids encoding 
such polypeptides, cells containing such nucleic acids, antibodies to such polypeptides, 
assays utilizing such polypeptides, and methods relating to all of the foregoing. The 
present invention is based upon the isolation and characterization of new kinase 

25 polypeptides. The polypeptides and nucleic acids may be produced using well-known and 
standard synthesis techniques when given the sequences presented herein. 

I. The Nucleic Acids of the Invention 

Included within the scope of this invention are the functional equivalents of the 
30 herein-described isolated nucleic acid molecules. The degeneracy of the genetic code 
permits substitution of certain codons by other codons that specify the same amino acid 
and hence would give rise to the same protein. The nucleic acid sequence can vary 
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substantially since, with the exception of methionine and tryptophan, the known amino 
acids can be coded for by more than one codon. Thus, portions or all of the kinase genes 
of the invention could be synthesized to give a nucleic acid sequence significantly 
different from one selected from the group consisting of those set forth in SEQ ID NO:l, 
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID 
NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, 
SEQ ID N0.13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ 
ID NO: 1 8, V SEQ'2> NO: 1 9, SLQ ID NO:20, StiQ E>NO:2rrSEQ ID N0:22, SEQ ID « 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ED NO:28, 
SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ED NO:33, SEQ 
EO NO:34, SEQ EO NO:35, SEQ ED NO:36, SEQ ED NO:37, SEQ ID NO:38, SEQ ED 
NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ED NO:43, SEQ ED NO:44, 
SEQ ED NO:45, SEQ ED NO:46, SEQ ID NO:47, SEQ ED NO:48, SEQ ED NO:49, SEQ 
ED NO:50, SEQ ED NO:51, SEQ ED NO:52, SEQ ED NO:53, SEQ ED NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ED NO:58, SEQ ED NO:59, SEQ ED NO:60, 
SEQ ED NO:61, SEQ ED NO:62, SEQ ED NO:63, SEQ ED NO:64, SEQ ED NO:65, SEQ 
ED NO:66, SEQ ED NO:67, SEQ ED NO:68, SEQ ID NO:69, SEQ ED NO:70, SEQ ID 
NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ ED NO:74, SEQ ED NO:75, SEQ ED NO:76, 
SEQ ED NO:77; SEQ ED NC.78; SEQ ED NO:79, SEQ ID WO:8C 5 - SEQ ED NOiSi , SEQ 
ED NO:82, SEQ ID NO:83, SEQ ID NO:84, SEQ ID NO:85, SEQ ED NO:86, SEQ ED 
NO:87, SEQ ED NO:88, SEQ ID NO:89, SEQ ED NO:90, SEQ ED NO:91, SEQ ED NO:92, 
SEQ ED NO:93, SEQ ED NO:94, SEQ ID NO:95, SEQ ED NO:96, SEQ ED NO:97, SEQ 
ID NO:98, SEQ ID NO:99, SEQ ID NO:100, SEQ ED NO:101, SEQ ED NO:102, SEQ ED 
NO:103, SEQ ID NO:104, SEQ ID NO.105, SEQ ED NO:106, SEQ ID NO:107, SEQ ID 
NO:108, SEQ ED NO.109, SEQ ID NO:l 10, SEQ ED NO:l 1 1, SEQ ID NO:l 12, SEQ ID 
NO:l 13, SEQ ID NO:l 14, SEQ ED NO:l 15, SEQ ID NO:l 16, SEQ ID NO:l 17, SEQ ID 
NO: 1 1 8, SEQ ID NO: 1 1 9, SEQ ED NO: 120, and SEQ ED NO: 121. The encoded amino 
acid sequence thereof would, however, be preserved. 

In addition, the nucleic acid sequence may comprise a nucleotide sequence which 
results from the addition, deletion or substitution of at least one nucleotide to the 5 '-end 
and/or the 3'-end of the nucleic acid sequence shown in SEQ ED NO:l, SEQ ED NO:2, 
SEQ ED NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ED NO:6, SEQ ED NO:7, SEQ ED 
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NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, 
SEQ ID NO:14, SEQ ID N0:15, SEQ ID N0:16, SEQ ID N0:17, SEQ ID N0:18, SEQ 
ID N0:19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, 
SEQ ID NO:30, SEQ ID N0:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ 
ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
N0:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, 
-SEQ Z> NO:46, SEQ ID NO:47,;SEQ 5> NC:^8, SEQ ID NO:49i SEQUD KO:50; SEQ ; 
ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61 , 
SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ 
ID NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID 
NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, 
SEQ ID NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:82, SEQ 
ID NO:83, SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID 
NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID NO:92, SEQ ID NO:93, 
SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ID NO:98, SEQ 
ID NO:99, SEQ ID NO:100, SEQ ID NO:101, SEQ ID NO:102, SEQ ID NO:103, SEQ ID 
NO: 104, SEQ ID NO:105, SEQ ID NO:lfiS, SEQ ID NO: 107, SEQ S> fvirlOS, SEQ jtf 
NO:109, SEQ ID NO:l 10, SEQ ID NO:l 1 1, SEQ ID NO:l 12, SEQ ID NO:l 13, SEQ ID 
NO:l 14, SEQ ID NO:l 15, SEQ ID NO:l 16, SEQ ID NO:l 17, SEQ ID NO:l 1 8, SEQ ID 
NO:l 19, SEQ ID NO:120, and SEQ ID NO:121, or a derivative thereof. Any nucleotide 
or polynucleotide may be used in this regard, provided that its addition, deletion or 
substitution does not alter the amino acid sequence of SEQ ID NO: 122, SEQ ID NO: 123, 
SEQ ID N0.124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, 
SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, 
SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, 
SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, 
SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, 
SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID N0.152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, 
SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, 
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SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 
SEQ ID NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, 
SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID N0:181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 
SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, 
rSEQ TiO :'SS t m^m^SEX^ IDNO:20! , SEQ ID NO:;:?2^Q $5 SStt , 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 
SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 
SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, that is encoded 
by the nucleotide sequence. For example, the present invention is intended to include any 
nucleic acid sequence resulting from the addition of ATG as an initiation codon at the 5'- 
cnd of fee iirvcndve iiuciesc acid seqn&&£ or its dem stive, cr from ; aae ndditicr^ c*x TTA, 
TAG or TGA as a termination codon at the 3'-end of the inventive nucleotide sequence or 
its derivative. Moreover, the nucleic acid molecule of the present invention may, as 
necessary, have restriction endonuclease recognition sites added to its 5 '-end and/or 3'- 
end. 

Such functional alterations of a given nucleic acid sequence afford an opportunity 
to promote secretion and/or processing of heterologous proteins encoded by foreign 
nucleic acid sequences fused thereto, for example. All variations of the nucleotide 
sequence of the kinase genes of the invention and fragments thereof permitted by the 
genetic code are, therefore, included in this invention. 

Further, it is possible to delete codons or to substitute one or more codons with 
codons other than degenerate codons to produce a structurally modified polypeptide, but 
one which has substantially the same utility or activity as the polypeptide produced by the 
unmodified nucleic acid molecule. As recognized in the art, the two polypeptides are 
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functionally equivalent, as are the two nucleic acid molecules that give rise to their 
production, even though the differences between the nucleic acid molecules are not related 
to the degeneracy of the genetic code. This is discussed further in the "Functional 
Derivatives" section, herein. 

Finally, many of the nucleic acid molecules of the invention are provided as a 
partial sequence only (Fig. 2A through 2QQ). However, it is standard for one of ordinary 
skill in the art to obtain a full-length sequence when provided with a partial sequence. 
iSiisiJarly; ~hsn pry^der w»Wptt&^€r. mH-lcLiglh sequence it k standard fer roe of . 
ordinary skill in the art to obtain nucleic acid sequence coding for homologous proteins. 
Therefore, these nucleic acid molecules are also part of the invention. 

The characteristics of the protein kinase nucleic acid sequences of the invention are 
provided in Table 1. The protein kinases fall into 10 known groups: AGC, CAMK, CKI, 
CMGC, dsPK, EIFK, LIMK, MLK, STE and IX. In addition, there are a significant 
number of protein kinases that do not belong to any of the known groups, and therefore 
presumably define new protein kinase groups. 

Additional characteristics may be found, inter alia, in the tables, namely Table 1 , 
Table 2, Table 3 and Table 4, shown below. 

IL Nucle i c Acid Probes. M et hods and Kits for Deiectio i' -:C ?; rcrcin K i noes; j t; «•-.'■ r 

A nucleic acid probe of the present invention may be used to probe an appropriate 
chromosomal or cDNA library by usual hybridization methods to obtain other nucleic acid 
molecules of the present invention. A chromosomal DNA or cDNA library may be 
prepared from appropriate cells according to recognized methods in the ait (cf. "Molecular 
Cloning: A Laboratory Manual", second edition, Cold Spring Harbor Laboratory, 
Sambrook, Fritsch, & Maniatis, eds., 1989). 

In the alternative, chemical synthesis can be carried out in order to obtain nucleic 
acid probes having nucleotide sequences that correspond to N-terminal, kinase or C- 
terminal portions, for example, of the amino acid sequence of the polypeptide of interest. 
The synthesized nucleic acid probes may be used as primers in a polymerase chain 
reaction (PCR) carried out in accordance with recognized PCR techniques, essentially 
according to PCR Protocols, "A Guide to Methods and Applications", Academic Press, 
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Michael, et al y eds., 1990, utilizing the appropriate chromosomal or cDNA library to 
obtain the fragment of the present invention. 

One skilled in the art can readily design such probes based on the sequence 
disclosed herein using methods of computer alignment and sequence analysis known in 
the art ("Molecular Cloning: A Laboratory Manual", 1989, supra). The hybridization 
probes of the present invention can be labeled by standard labeling techniques such as 
with a radiolabel, enzyme label, fluorescent label, biotin-avidin label, chemiluminescence, 
> and the lite. After h>^ridiz2tion, the fro)«;^y "ea talked- usn;g knownanethcis. • •*= 

The nucleic acid probes of the present invention include RNA, as well as DNA 
probes, such probes being generated using techniques known in the art. The nucleic acid 
probe may be immobilized on a solid support. Examples of such solid supports include, 
but are not limited to, plastics such as polycarbonate, complex carbohydrates such as 
agarose and sepharose, and acrylic resins, such as polyacrylamide and latex beads. 
Techniques for coupling nucleic acid probes to such solid supports are well known in the 
art. 

The test samples suitable for nucleic acid probing methods of the present invention 
include, for example, cells or nucleic acid extracts of cells, or biological fluids. The 
samples used in the above-described methods will vary based on the assay format, the 
detectsci! niethod and the nature of the. tissues, colls cii extract to bs assays*^ V cihods tro* 
preparing nucleic acid extracts of cells are well known in the art and can be readily 
adapted in order to obtain a sample that is compatible with the method utilized. 

One method of detecting the presence of nucleic acids of the invention in a sample 
comprises (a) contacting said sample with the above-described nucleic acid probe under 
conditions such that hybridization occurs, and (b) detecting the presence of said probe 
bound to said nucleic acid molecule. One skilled in the art would select the nucleic acid 
probe according to techniques known in the art as described above. Samples to be tested 
include but should not be limited to RNA samples of human tissue. 

A kit for detecting the presence of nucleic acids of the invention in a sample 
comprises at least one container means having disposed therein the above-described 
nucleic acid probe. The kit may further comprise other containers comprising one or more 
of the following: wash reagents and reagents capable of detecting the presence of bound 
nucleic acid probe. Examples of detection reagents include, but are not limited to 
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radiolabeUed probes, enzymatic labeled probes (horseradish peroxidase, alkaline 
phosphatase), and affinity labeled probes (biotin, avidin, or steptavidin). 

In detail, a compartmentalized kit includes any kit in which reagents are contained 
in separate containers. Such containers include small glass containers, plastic containers 
or strips of plastic or paper. Such containers allow the efficient transfer of reagents from 
one compartment to another compartment such that the samples and reagents are not 
cross-contaminated and the agents or solutions of each container can be added in a 
'quantitative faishi to ?£zihzt:-Szck containers will kdude a: > ***** 

container which will accept the test sample, a container which contains the probe or 
primers used in the assay, containers which contain wash reagents (such as phosphate 
buffered saline, Tris-buffers, and the like), and containers which contain the reagents used 
to detect the hybridized probe, bound antibody, amplified product, or the like. One skilled 
in the art will readily recognize that the nucleic acid probes described in the present 
invention can readily be incorporated into one of the established kit formats that are well 
known in the art. 

m. DNA Constructs Comprising a Protein Kinase Nucleic Acid Molecule and Cells 
flnntainin fl These Constructs. 
~ The preset invention also relates to a recombinant DNA molecule cdiOprisiSg^ * 
to 3\ a promoter effective to initiate transcription in a host cell and the above-described 
nucleic acid molecules. In addition, the present invention relates to a recombinant DNA 
molecule comprising a vector and an above-described nucleic acid molecule. The present 
invention also relates to a nucleic acid molecule comprising a transcriptional region 
functional in a cell, a sequence complementary to an RNA sequence encoding an amino 
acid sequence corresponding to the above-described polypeptide, and a transcriptional 
termination region functional in said cell. The above-described molecules may be isolated 
and/or purified DNA molecules. 

The present invention also relates to a cell or organism that contains an above- 
described nucleic acid molecule and thereby is capable of expressing a polypeptide. The 
polypeptide may be purified from cells that have been altered to express the polypeptide. 
A ceD is said to be "altered to express a desired polypeptide" when the cell, through 
genetic manipulation, is made to produce a protein which it normally does not produce or 
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which the cell normally produces at lower levels. One skilled in the art can readily adapt 
procedures for introducing and expressing either genomic, cDNA, or synthetic sequences 
into either eukaryotic or prokaryotic cells. 

A nucleic acid molecule, such as DNA, is said to be "capable of expressing" a 
5 polypeptide if it contains nucleotide sequences which contain transcriptional and 
translational regulatory information and such sequences are "operably linked" to 
nucleotide sequences which encode the polypeptide. An operable linkage is a linkage in 
\- : *. • ' wisk-h the rcgul^ry DNA^sequeBces and the DNA sequence raugfri tci^e>!fr-c^sed . ^b.^^- ' 

connected in such a way as to permit gene sequence expression. The precise nature of the 

1 0 regulatory regions needed for gene sequence expression may vary from organism to 

or ganism, but shall in general include a promoter region which, in prokaryotes, contains 
both the promoter (which directs the initiation of RNA transcription) as well as the DNA 
sequences which, when transcribed into RNA, will signal synthesis initiation. Such 
regions will normally include those 5 '-non-coding sequences involved with initiation of 

15 transcription and translation, such as the TATA box, capping sequence, CAAT sequence, 
and the like. 

If desired, the non-coding region 3' to the sequence encoding a kinase of the 
invention may be obtained by the above-described methods. This region may be retained i; 
- -for its transcriptsonal-terminatioh regulatory sequences, such as. termination asd- J&^^-i'*' ********** 

20 polyadenylation. Thus, by retaining the 3 '-region naturally contiguous to the DNA 

sequence encoding a kinase of the invention, the transcriptional termination signals may 
be provided. Where the transcriptional termination signals are not satisfactorily functional 
in the expression host cell, then a 3' region functional in the host cell may be substituted. 
Two DNA sequences (such as a promoter region sequence and a sequence 

25 encoding a kinase of the invention) are said to be operably linked if the nature of the 

linkage between the two DNA sequences does not (1) result in the introduction of a frame- 
shift mutation, (2) interfere with the ability of the promoter region sequence to direct the 
transcription of a gene sequence encoding a kinase of the invention, or (3) interfere with 
the ability of the gene sequence of a kinase of the invention to be transcribed by the 

30 promoter region sequence. Thus, a promoter region would be operably linked to a DNA 
sequence if the promoter were capable of effecting transcription of that DNA sequence. 
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Thus, to express a gene encoding a kinase of the invention, transcriptional and 
translational signals recognized by an appropriate host are necessary. 

The present invention encompasses the expression of a gene encoding a kinase of 
the invention (or a functional derivative thereof) in either prokaryotic or eukaryotic cells. 
Prokaryotic hosts are, generally, very efficient and convenient for the production of 
recombinant proteins and are, therefore, one type of preferred expression system for 
kinases of the invention. Prokaryotes most frequently are represented by various strains of 
*E: colL- Eowqj/er, other microbial strains may also be used, including other .^•cSetisit - 
strains. 

In prokaryotic systems, plasmid vectors that contain replication sites and control 
sequences derived from a species compatible with the host may be used. Examples of 
suitable plasmid vectors may include pBR322, pUCl 18, pUCl 19 and the like; suitable 
phage or bacteriophage vectors may include ygtlO, ygtl 1 and the like; and suitable virus 
vectors may include pMAM-neo, pKRC and the like. Preferably, the selected vector of the 
present invention has the capacity to replicate in the selected host cell. 

Recognized prokaryotic hosts include bacteria such as E. coli 9 Bacillus, 
Streptomyces, Pseudomonas, Salmonella, Serratia, and the like. However, under such 
conditions, the polypeptide will not be glycosylated. The prokaryotic host must be 
compatible with the replicon and control sequences in the expression plasmid v: .* 

To express a kinase of the invention (or a functional derivative thereof) in a 
prokaryotic cell, it is necessary to operably link the sequence encoding the kinase of the 
invention to a functional prokaryotic promoter. Such promoters may be either constitutive 
or, more preferably, regulatable (i.e., inducible or derepressible). Examples of constitutive 
promoters include the int promoter of bacteriophage X, the bla promoter of the P- 
lactamase gene sequence of pBR322, and the cat promoter of the chloramphenicol acetyl 
transferase gene sequence of pPR325, and the like. Examples of inducible prokaryotic 
promoters include the major right and left promoters of bacteriophage X (P L and Pr), the 
trp, recA, AacZ, AacI, and gal promoters of K coli 9 the a-amylase (Ulmanen et a/., J. 
Bacteriol. 162:176-182, 1985) and the <;-28-specific promoters of A subtilis (Gilman et 
aL 9 Gene Sequence 32:1 1-20, 1984), the promoters of the bacteriophages of Bacillus 
(Gryczan, In: The Molecular Biology of the Bacilli, Academic Press, Inc., NY, 1 982), and 
Streptomyces promoters (Ward et aL, Mol. Gen. Genet 203:468-478, 1986). Prokaryotic 
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promoters are reviewed by Glick (Ind. Microbiot. 1:277-282, 1987), Cenatiempo 
(Biochimie 68:505-516, 1986), and Gottesman (Ann. Rev. Genet. 18:415-442, 1984). 

Proper expression in a prokaryotic cell also requires the presence of a ribosome- 
binding site upstream of the gene sequence-encoding sequence. Such ribosome-binding 
sites are disclosed, for example, by Gold et al (Ann. Rev. Microbiol. 35:365-404, 1 981 ). 
The selection of control sequences, expression vectors, transformation methods, and the 
like, are dependent on the type of host cell used to express the gene. As used herein, 
^ccil eaitare" may be used interchange < 
designations include progeny. Thus, the words "transformants" or "transformed cells" 
include the primary subject cell and cultures derived therefrom, without regard to the 
number of transfers. It is also understood that all progeny may not be precisely identical 
in DNA content, due to deliberate or inadvertent mutations. However, as defined, mutant 
progeny have the same functionality as that of the originally transformed cell. 

Host cells which may be used in the expression systems of the present invention 
are not strictly limited, provided that they are suitable for use in the expression of the 
kinase polypeptide of interest. Suitable hosts may often include eukaryotic cells. 
Preferred eukaryotic hosts include, for example, yeast, fungi, insect cells, mammalian cells 
either in vra>, or in tissue culture. Mammalian cells which may be useful as hosts include 
Heia cells, cellsci fibroblast origin such is VERO or GHQ-KS , or cells of lympli^id' ■■■ 1 
origin and their derivatives. Preferred mammalian host cells include SP2/0 and J558L, as 
well as neuroblastoma cell lines such as IMR 332, which may provide better capacities for 
correct post-translational processing. 

In addition, plant cells are also available as hosts, and control sequences 
compatible with plant cells are available, such as the cauliflower mosaic virus 3SS and 
19S, and nopaline synthase promoter and polyadenylation signal sequences. Another 
preferred host is an insect cell, for example the Drosophila larvae. Using insect cells as 
hosts, the Drosophila alcohol dehydrogenase promoter can be used (Rubin, Science 
240:1453-1459, 1988). Alternatively, baculovirus vectors can be engineered to express 
large amounts of kinases of the invention in insect cells (Jasny, Science 238:1653, 1987; 
Miller et a/., In: Genetic Engineering, Vol. 8, Plenum, Setlow et aL, eds., pp. 277-297, 
1986). 
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Any of a series of yeast expression systems can be utilized which incorporate 
promoter and termination elements from the actively expressed sequences coding for 
glycolytic enzymes that are produced in large quantities when yeast are grown in mediums 
rich in glucose. Known glycolytic gene sequences can also provide very efficient 
transcriptional control signals. Yeast provides substantial advantages in that it can also 
carry out post-translational modifications. A number of recombinant DNA strategies exist 
utilizing strong promoter sequences and high copy number plasmids which can be utilized 
lii'i^duition of the desired proteins in yeast Yeast recognizes ieaderl^enc-;; on " 
cloned mammalian genes and secretes peptides bearing leader sequences (i.e, pro- 
peptides). Several possible vector systems are available for the expression of kinases of 
the invention in a mammalian host. 

A wide variety of transcriptional and translational regulatory sequences may be 
employed, depending upon the nature of the host The transcriptional and translational 
regulatory signals may be derived from viral sources, such as adenovirus, bovine 
papilloma virus, cytomegalovirus, simian vims, or the like, where the regulatory signals 
are associated with a particular gene sequence which has a high level of expression. 
Alternatively, promoters from mammalian expression products, such as actin, collagen, 
myosin, and the like, may be employed. Transcriptional initiation regulatory signals may 
be selected which allow for repression or activation, so that expression of the £cne 
sequences can be modulated. Of interest are regulatory signals which are temperature- 
sensitive so that by varying the temperature, expression can be repressed or initiated, or 
are subject to chemical (such as metabolite) regulation. 

Expression of kinases of the invention in eukaryotic hosts requires the use of 
eukaryotic regulatory regions. Such regions will, in general, include a promoter region 
sufficient to direct the initiation of RNA synthesis. Preferred eukaryotic promoters 
include, for example, the promoter of the mouse metallothionein I gene sequence (Hamer 
et aU J. MoL Appl. Gen. 1 273-288, 1982); the TK promoter of Herpes virus (McKnight, 
Cell 31 :355-365, 1982); the SV40 early promoter (Benoist et al 9 Nature (London) 
290:304-31, 1981); and the yeast ga!4 gene sequence promoter (Johnston et al y Proc. Natl 
Acad. Sci. (USA) 79:6971-6975, 1982; Silver et aL 9 Proc. Natl. Acad. Sci. (USA) 
81:5951-5955, 1984). 
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Translation of eukaryotic mRNA is initiated at the codon that encodes the first 
methionine. For this reason, it is preferable to ensure that the linkage between a 
eukaryotic promoter and a DNA sequence which encodes a kinase of the invention (or a 
functional derivative thereof) does not contain any intervening codons which are capable 
of encoding a methionine (z.e., AUG). The presence of such codons results either in the 
formation of a fusion protein (if the AUG codon is in the same reading frame as the kinase 
of the invention coding sequence) or a frame-shift mutation (if the AUG codon is not in 
the seine readpgframe as the kinase of the -fcvr^tfes ce&g ^v-**-** : ■«_- 

A nucleic acid molecule encoding a kinase of the invention and an operably linked 
promoter may be introduced into a recipient prokaryotic or eukaryotic cell either as a 
nonreplicating DNA or RNA molecule, which may either be a linear molecule or, more 
preferably, a closed covalent circular molecule. Since such molecules are incapable of 
autonomous replication, the expression of the gene may occur through the transient 
expression of the introduced sequence. Alternatively, permanent expression may occur 
through the integration of the introduced DNA sequence into the host chromosome. 

A vector may be employed which is capable of integrating the desired gene 
sequences into the host cell chromosome. Cells which have stably integrated the 

introduced DNA into their chromosomes can be selected by also introducing one or more ^ 

« 

markers which aiitf& for selector, of host cells ^hich contain the c^rcssioii vector. ?1k 
marker may provide for prototrophy to an auxotrophic host, biocide resistance, e.g. , 
antibiotics, or heavy metals, such as copper, or the like. The selectable marker gene 
sequence can either be directly linked to the DNA gene sequences to be expressed, or 
introduced into the same cell by co-transfection. Additional elements may also be needed 
for optimal synthesis of mRNA. These elements may include splice signals, as well as 
transcription promoters, enhancers, and termination signals. cDNA expression vectors 
incorporating such elements include those described by Okayama (Mol. Cell. Biol. 3:280-, 
1983). 

The introduced nucleic acid molecule can be incorporated into a plasmid or viral 
vector capable of autonomous replication in the recipient host. Any of a wide variety of 
vectors may be employed for this purpose. Factors of importance in selecting a particular 
plasmid or viral vector include: the ease with which recipient cells that contain the vector 
may be recognized and selected from those recipient cells which do not contain the vector, 
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the number of copies of the vector which are desired in a particular host; and whether it is 
desirable to be able to "shuttle" the vector between host cells of different species. 

Preferred prokaryotic vectors include plasmids such as those capable of replication 
in E. coli (such as, for example, pBR322, ColEl, pSClOl, pACYC 184, nVX; "Molecular 
Cloning: A Laboratory Manual", 1 989, supra). Bacillus plasmids include pC 1 94, pC22 1 , 
pT127, and the like (Gryczan, In: The Molecular Biology of the Bacilli, Academic Press, 
NY, pp. 307-329, 1982). Suitable Streptomyces plasmids include pi J101 (Kendall et aL, 
r J : B&4&i6i. 169:41/7^4183, 1987). Snd streptomyces bacter^phcgec cuch £s%^C3i 
(Chater et al. y In: Sixth International Symposium on Actinomycetales Biology, Akademiai 
Kaido, Budapest, Hungary, pp. 45-54, 1986). Pseudomonas plasmids are reviewed by 
John et at (Rev. Infect Dis. 8:693-704, 1986), and Izaki (Jpn. J. Bacteriol. 33:729-742, 
1978). 

Preferred eukaryotic plasmids include, for example, BPV, vaccinia, SV40, 2- 
micron circle, and the like, or their derivatives. Such plasmids are well known in the art 
(Botstein et aL, Miami Wntr. Symp. 19:265-274, 1982; Broach, In: 'The Molecular 
Biology of the Yeast Saccharomyces: life Cycle and Inheritance", Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY, p. 445-470, 1981; Broach, Cell 28:203-204, 1982; 
Bollon et aL, J. Clin. Hematol. Oncol. 10:39-48, 1980; Maniatis, In: Cell Biology: A 
C6mpirehensive Treatise, Vol. 3, o3ne Sequel Expression, Academic Pres^, NY, jfji: 
563-608, 1980). 

Once the vector or nucleic acid molecule containing the constructs) has been 
prepared for expression, the DNA constructs) may be introduced into an appropriate host 
cell by any of a variety of suitable means, i.e., transformation, transfection, conjugation, 
protoplast fusion, electroporation, particle gun technology, calcium phosphate- 
precipitation, direct microinjection, and the like. After the introduction of the vector, 
recipient cells are grown in a selective medium, which selects for the growth of vector- 
containing cells. Expression of the cloned gene(s) results in the production of a kinase of 
the invention, or fragments thereof. This can take place in the transformed cells as such, 
or following the induction of these cells to differentiate (for example, by administration of 
bromodeoxyuracil to neuroblastoma cells or the like). A variety of incubation conditions 
can be used to form the peptide of the present invention. The most preferred conditions 
are those which mimic physiological conditions. 
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IV. The Proteins nf the Invention 

A variety of methodologies known in the art can be utilized to obtain the 
polypeptides of the present invention. The polypeptides may be purified from tissues or 
cells that naturally produce the polypeptides. Alternatively, the above-described isolated 
nucleic acid fragments could be used to express the kinases of the invention in any 
organism. The samples of the present invention include cells, protein extracts or 
membrane extracts of cells, or biological fluids. The samples will vary based on the assay 
forvr?^te £«&£?iaft method, and de nature of the tissues, cells or extracts ; y/*ed as 
sample. 

Any eukaryotic organism can be used as a source for the polypeptides of the 
invention, as long as the source organism naturally contains such polypeptides. As used 
herein, "source organism" refers to the original organism from which the amino acid 
sequence of the subunit is derived, regardless of the organism the subunit is expressed in 
and ultimately isolated from. 

One skilled in the art can readily follow known methods for isolating proteins in 
order to obtain the polypeptides free of natural contaminants. These include, but are not 
limited to: size-exclusion chromatography, HPLC, ion-exchange chromatography, and 
immuno-affinity chromatography. 

Further, the polypeptides of the invent include the Sill-length pol^^tides ttot 
can be identified from the full-length or partial sequences encoded by SEQ ID NO: 122, 
SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID N0.127, 
SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, 
SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, 
SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, 
SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, 
SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, 
SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, 
SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, 
SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, 
SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, 
SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, 
SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, 
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SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, 
SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, 
SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, 
SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 
SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, 
SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, 
>^^»ro«a^l8 5 'SBQlDT)fO-mS;BQlD NO220i-SEQ ID N0221/SEQ ID»n6l?22>, 
SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, 
SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, 
SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, 
SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID 
NO:242 (Figure 1). In addition, the polypeptides of the invention include the domains of 
these polypeptides, including, but not limited to, the N-tenninal, kinase/catalytic, and C- 
terminal domains. 

The characteristics of the protein kinase nucleic acid sequences of the invention are 
provided in Table 1. The protein kinases fall into 10 known groups: AGC, CAMK, CKI, 
CMGC, dsPK, EIFK, LIMK, MLK, STE and TK. In addition, there are a significant 
nuraber of protein kinases that do not belcsg to any of ihs ksiwvn groups, and therefore * 
presumably define new protein kinase groups. 

Additional characteristics are shown in, inter alia, the tables, namely Table 1, 
Table 2, Table 3 and Table 4, provided below. 

V. Antibodies. Hvbridomas. Methods of Use and Kits for Detection of Protein 
Kinases 

The present invention relates to an antibody having binding affinity to a kinase of 
the invention. The polypeptide may have an amino acid sequence selected from the group 
consisting of those set forth in SEQ ID NO:122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ 
ID NO:125, SEQ ID N0.126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ 
ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ 
ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ 
ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ 
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ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ 
ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ 
ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ 
ID NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ 
ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ 
ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ 
ID NO:175, SEQ ID NO.T76, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ 
*!D>jO:180rSBQ:iiy.NC«181, OEQ IDKO.152, SEQ ID NO:I83rSEQ ID NO:184, SEQ * 
ID NO:185, SEQ ID NO:186, SEQ IDNO:187, SEQ ID NO:188, SEQ ID NO:i89, SEQ 
ID NO:190, SEQ ID N0:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ 
ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 
ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ 
ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 
ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ 
ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ 
ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
D5InO:235; SEQ E) NO:23i5, SEQ 10190237, SEQ ID NO:238,*SEQ iB flf©:239, SKQ 
ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or a functional derivative thereof, or 
at least 9 contiguous amino acids thereof (preferably, at least 20, 30, 35, or 40 or more 
contiguous amino acids thereof). Alternatively, the antibody may bind to a part of the 
polypeptide not provided in the sequences above, but that is present in the full-length 
sequence of the polypeptide and that is easily obtained using methods standard in the art. 
Further, the antibody may bind specifically to particular domains of one or more of the 
kinases of the invention, including, but not limited to, the N-terminal, kinase/catalytic, or 
C-terminal domains. 

The present invention also relates to an antibody having specific binding affinity to 
a kinase or kinase domain of the invention. Such an antibody may be isolated by 
comparing its binding affinity to a kinase of the invention with its binding affinity to other 
polypeptides. Those that bind selectively to a kinase of the invention would be chosen for 
use in methods requiring a distinction between a kinase of the invention and other 
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polypeptides. Such methods could include, but should not be limited to, the analysis of 
altered kinase expression in tissue containing other polypeptides. 

The kinases of the present invention can be used in a variety of procedures and 
methods, such as for the generation of antibodies, for use in identifying pharmaceutical 
compositions, and for studying DNA/protein interaction. 

The kinases of the present invention can be used to produce antibodies or 
hybridomas. One skilled in the ait will recognize that if an antibody is desired, such a 
paf itde could be geperated.as described her«?r ir^ i::-ed &s bxsmir^ yzkiz The antibodier 
of the present invention include monoclonal and polyclonal antibodies, as well fragments 
of these antibodies, and humanized forms. Humanized forms of the antibodies of the 
present invention may be generated using one of the procedures known in the art such as 
chimerization or CDR grafting. 

The present invention also relates to a hybridoma that produces the above- 
described monoclonal antibody, or binding fragment thereof. A hybridoma is an 
immortalized cell line that is capable of secreting a specific monoclonal antibody. 

In general, techniques for preparing monoclonal antibodies and hybridomas are 
well known in the art (Campbell, "Monoclonal Antibody Technology: Laboratory 
Techniques in Biochemistry and Molecular Biology," Elsevier Science Publishers, 
AustenJani, Xas ^etberiands, 1984; St Groth etc!., J. Immunol. Me*k?d* 55>:U2i J>7#}.„ 
Any animal (mouse, rabbit, and the like) which is known to produce antibodies can be 
immunized with the selected polypeptide. Methods for immunization are well known in 
the art Such methods include subcutaneous or intraperitoneal injection of the 
polypeptide. One skilled in the art will recognize that the amount of polypeptide used for 
immunization will vary based on the animal that is immunized, the antigenicity of the 
polypeptide and the site of injection. 

The polypeptide may be modified or administered in an adjuvant in order to 
increase the peptide antigenicity. Methods of increasing the antigenicity of a polypeptide 
are well known in the art Such procedures include coupling the antigen with a 
heterologous protein (such as globulin or 0-galactosidase) or through the inclusion of an 
adjuvant during immunization. 
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For monoclonal antibodies, spleen cells from the immunized animals are removed, 
fused with myeloma cells, such as SP2/0-Agl4 myeloma cells, and allowed to become 
monoclonal antibody producing hybridoma cells. Any one of a number of methods well 
known in the art can be used to identify the hybridoma cell that produces an antibody with 
5 the desired characteristics. These include screening the hybridomas with an ELIS A assay, 
western blot analysis, or radioimmunoassay (Lutz et ai, Exp. Cell Res. 175:109-124, 
1988). Hybridomas secreting the desired antibodies are cloned and the class and subclass 
- ... :M^$£teimk&& usrag procedures known in the ar+/Campbe!k^Soi^lf iitib^y - : ^ ■.. • ■•: * 

Technology: Laboratory Techniques in Biochemistry and Molecular Biology", supra, 
10 1984). 

For polyclonal antibodies, antibody-containing antisera is isolated from the 
immunized animal and is screened for the presence of antibodies with the desired 
specificity using one of the above-described procedures. The above-described antibodies 
may be detectably labeled Antibodies can be detectably labeled through the use of 
1 5 radioisotopes, affinity labels (such as biotin, avidin, and the like), enzymatic labels (such 
as horse radish peroxidase, alkaline phosphatase, and the like) fluorescent labels (such as 
FTTC or rhodamine, and the like), paramagnetic atoms, and the like. Procedures for 
accomplishing such labeling are well-known in the ait, for example, see Stemberger et al. 9 

20 et al y Immunol. 109:129-, 1972; Goding, J. Immunol. Meth. 13:215-, 1976. The labeled 

antibodies of the present invention can be used for in vitro, in vivo, and in situ assays to 

identify cells or tissues that express a specific peptide. 

The above-described antibodies may also be immobilized on a solid support. 

Examples of such solid supports include plastics such as polycarbonate, complex 
25 carbohydrates such as agarose and sepharose, acrylic resins and such as polyacrylamide 

and latex beads. Techniques for coupling antibodies to such solid supports are well known 

in the art (Weir et al. y "Handbook of Experimental Immunology" 4th Ed., Blackwell 

Scientific Publications, Oxford, England, Chapter 10, 1986; Jacoby et aL, Meth. Enzym. 

34, Academic Press, N.Y., 1974). The immobilized antibodies of the present invention 
30 can be used for in vitro, in vivo, and in situ assays as well as in immunochromotography. 



WO 00/73469 



PCT/US00/14842 



92 

Furthermore, one skilled in the art can readily adapt currently available procedures, 
as well as the techniques, methods and kits disclosed herein with regard to antibodies, to 
generate peptides capable of binding to a specific peptide sequence in order to generate 
rationally designed antipeptide peptides (Hurby et aL, "Application of Synthetic Peptides: 
5 Antisense Peptides", In Synthetic Peptides, A User's Guide, W.H. Freeman, NY, pp. 289- 
307, 1992; Kaspczak et al, Biochemistry 28:9230-9238, 1989). 

Anti-pep tide peptides can be generated by replacing the basic amino acid residues 

maintaining hydrophobic and uncharged polar groups. For example, lysine, arginine, 
10 and/or histidine residues are replaced with aspartic acid or glutamic acid and glutamic acid 

residues are replaced by lysine, arginine or histidine. 

The present invention also encompasses a method of detecting a kinase 

polypeptide in a sample, comprising: (a) contacting the sample with an above-described 

antibody, under conditions such that immunocomplexes form, and (b) detecting the 
15 presence of said antibody bound to the polypeptide. In detail, the methods comprise 

incubating a test sample with one or more of the antibodies of the present invention and 

assaying whether the antibody binds to the test sample. Altered levels of a kinase of the 

invention in a sample as compared to normal levels may indicate disease. * i 
- — - -Conditions teiucubating:an.aiitibc:^y witii a tesi sample vary;-- k&wbatkm v^t<> % >$;v-:..^. ;• 

20 conditions depend on the format employed in the assay, the detection methods employed, * ! 

and the type and nature of the antibody used in the assay. One skilled in the art will 
recognize that any one of the commonly available immunological assay formats (such as 
radioimmunoassays, enzyme-linked immunosorbent assays, diffusion based Ouchterlony, 
or rocket immunofluorescent assays) can readily be adapted to employ the antibodies of 

25 the present invention. Examples of such assays can be found in Chard ("An Introduction 
to Radioimmunoassay and Related Techniques** Elsevier Science Publishers, Amsterdam, 
The Netherlands, 1986), Bullock et al ("Techniques in Immunocytochemistry," Academic 
Press, Orlando, FL Vol. 1, 1982; Vol. 2, 1983; Vol. 3, 1985), Tijssen ("Practice and 
Theory of Enzyme Immunoassays: Laboratory Techniques in Biochemistry and Molecular 

30 Biology," Elsevier Science Publishers, Amsterdam, The Netherlands, 1985). 
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The immunological assay test samples of the present invention include cells, 
protein or membrane extracts of cells, or biological fluids such as blood, serum, plasma, or 
urine. The test samples used in the above-described method will vary based on the assay 
format, nature of the detection method and the tissues, cells or extracts used as the sample 
to be assayed. Methods for preparing protein extracts or membrane extracts of cells are 
well known in the ait and can be readily be adapted in order to obtain a sample which is 
testable with the system utilized. 

^ A kit contains all fee-necessary raageats to; 
methods of detection. The kit may comprise: (i) a first container means containing an 
above-described antibody, and (ii) second container means containing a conjugate 
comprising a binding partner of the antibody and a label. In another preferred 
embodiment, the kit further comprises one or more other containers comprising one or 
more of the following: wash reagents and reagents capable of detecting the presence of 
bound antibodies. 

Examples of detection reagents include, but are not limited to, labeled secondary 
antibodies, or in the alternative, if the primary antibody is labeled, the chromophoric, 
enzymatic, or antibody binding reagents that are capable of reacting with the labeled 
antibody. The compartmentalized kit may be as described above for nucleic acid probe 
~Mts. s One skilleslin the art will readHy recognize tliai the embodies described in the; 
present invention can readily be incorporated into one of the established kit formats that 
are well known in the art 

VL Isolation of Compounds That Interact With Protein Kinases 

The present invention also relates to a method of detecting a compound capable of 
binding to a protein kinase of the invention, comprising incubating the compound with a 
kinase of the invention and detecting the presence of the compound bound to the kinase. 
The compound may be present within a complex mixture, for example, serum, body fluid, 
or cell extracts. 

The present invention also relates to a method of detecting an agonist or antagonist 
of kinase activity or kinase binding partner activity comprising incubating cells that 
produce a kinase of the invention in the presence of a compound and detecting changes in 
the level of kinase activity or kinase binding partner activity. The compounds thus 
identified would produce a change in activity indicative of the presence of the compound. 
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The compound may be present within a complex mixture, for example, serum, body fluid, 
or cell extracts. Once the compound is identified it can be isolated using techniques well 
known in the art. 

The present invention also encompasses a method of agonizing (stimulating) or 
5 antagonizing kinase associated activity in a mammal comprising administering to said 
mammal an agonist or antagonist to a kinase of the invention in an amount sufficient to 
effect said agonism or antagonism. A method of treating diseases in a mammal with an 

to a mammal in an amount sufficient to agonize or antagonize kinase associated functions 

10 is also encompassed in the present application. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that inhibit the function of 
protein kinases. Some small organic molecules form a class of compounds that modulate 
the function of protein kinases. Examples of molecules that have been reported to inhibit 

15 the function of protein kinases include, but are not limited to, bis monocyclic, bicyclic or 
heterocyclic aryl compounds (PCT WO 92/20642, published November 26, 1992 by 
Maguire et a/.), vinylene-azaindole derivatives (PCT WO 94/14808, published July 7, 
1994 by Ballinari et a/.), l-cyclopropyl-4-pyridyl-quinolones (U.S. Patent No. 5,330,992), 

gyryl comp6*inds (U.S. Patent No. 5,217,999), 'st>Ty^substitutedp>Ti.d>l compounds (U.S.v * - *s-^-^> **3| 
20 Patent No. 5,302,606), certain quinazoline derivatives (EP Application No. 0 566 266 Al), 

seleoindoles and selenides (PCT WO 94/03427, published February 17, 1994 by Denny et 

al\ tricyclic polyhydroxylic compounds (PCT WO 92/21660, published December 10, 

1992 by Dow), and benzylphosphonic acid compounds (PCT WO 91/15495, published 

October 17, 1991 by Dow et al). 
25 Compounds that can traverse cell membranes and are resistant to acid hydrolysis 

are potentially advantageous as therapeutics as they can become highly bioavailable after 

being administered orally to patients. However, many of these protein kinase inhibitors 

only weakly inhibit the function of protein kinases. In addition, many inhibit a variety of 

protein kinases and will cause multiple side-effects as therapeutics for diseases. 
30 Some indolinone compounds, however, form classes of acid resistant and 

membrane permeable organic molecules. WO 96/22976 (published August 1, 1996 by 

Ballinari et al) describes hydrosoluble indolinone compounds that harbor tetralin, 
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naphthalene, quinoline, and indole substituents fused to the oxindole ring. These bicyclic 
substituents are in turn substituted with polar moieties including hydroxylated alkyl, 
phosphate, and ether moieties. U.S. Patent Application Serial Nos. 08/702,232, filed 
August 23, 1996, entitled "Indolinone Combinatorial Libraries and Related Products and 
Methods for the Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 221/1 87) 
and 08/485,323, filed June 7, 1995, entitled "Benzylidene-Z-Indoline Compounds for the 
Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 223/298) and 
Ihiemati^ i, 1996 by Ballihari^, 

al, all of which are incorporated herein by reference in their entirety, including any 
drawings, describe indolinone chemical libraries of indolinone compounds harboring other 
bicyclic moieties as well as monocyclic moieties fused to the oxindole ring. Applications 
08/702,232, filed August 23, 1996, entitled "Indolinone Combinatorial Libraries and 
Related Products and Methods for the Treatment of Disease" by Tang et al (Lyon & Lyon 
Docket No. 221/187), 08/485323, filed June 7, 1995, entitled "BenzyUdene-Z-Indoline 
Compounds for the Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 
223/298), and WO 96/22976, published August 1, 1996 by Ballinari et al teach methods 
of indolinone synthesis, methods of testing the biological activity of indolinone 
compounds in cells, and inhibition patterns of indolinone derivatives. 

T ^ Other examples of substances capable of modulating kinase activity include, fc;3 * - 

are not limited to, tyrphostins, quinazolines, quinoxolines, and quinolines. The 
quinazolines, tyrphostins, quinolines, and quinoxolines referred to above include well 
known compounds such as those described in the literature. For example, representative 
publications describing quinazolines include Barker et al. 9 EPO Publication No. 0 520 722 
Al; Jones et al, U.S. Patent No.4,447,608; Kabbe et al, U.S. Patent No. 4,757,072; Kaul 
and Vougioukas, U.S. Patent No. 5, 316,553; Kreighbaum and Comer, U.S. Patent No. 
4,343,940; Pegg and Wardleworth, EPO Publication No. 0 562 734 Al ; Barker et al 9 
Proc. of Am. Assoc. for Cancer Research 32:327 (1991); Bertino, JJL, Cancer Research 
3:293-304 (1979); Bertino, JJL, Cancer Research 9(2 part l):293-304 (1979); Curtin et 
aly Br. J. Cancer 53:361-368 (1986); Femandes et al, Cancer Research 43:1 1 17-1 123 
(1983); Ferris et al J. Org. Chem. 44(2): 173-1 78; Fry et al y Science 265:1093-1095 
(1994); Jackman et al, Cancer Research 51:5579-5586 (1981); Jones et al J. Med. Chem. 
29(6): 11 14-1 11 8; Lee and Skibo. Biochemistry 26(23):7355-7362 (1987); Lemuse/a/., J. 
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Org. Chem. 54:3511-3518 (1989); Ley and Seng. Synthesis 1975:415-522 (1975); 
Maxwell et al, Magnetic Resonance in Medicine 17:189-196 (1991); Mini et al, Cancer 
Research 45:325-330 (1985); Phillips and Castle, J. Heterocyclic Chem. 17(19):1489-1596 
(1980); Reece et al, Cancer Research 47(ll):2996-2999 (1977); Sculier et al, Cancer 
5 Immunol, and Tmmunfrther 23:A65 (1986); Sikora et al, Cancer Letters 23:289-295 
(1984); Sikora et al, Analytical Biochem. 172:344-355 (1988); all of which are 
incorporated herein by reference in their entirety, including any drawings. 
("'■• . . Quinor5Jine is described in Kaul and Vougioul:?;-, U.£. Vrtzsz N-„. . ■ •' 

incorporated herein by reference in its entirety, including any drawings. 
10 Quinolines are described in Dolle et al, J. Med. Chem. 37 :2627-2629 (1994); 

MaGuire, J. Med. Chem. 37:2129-2131 (1994); Burke et al., J. Med. Chem. 36:425-432 
(1993); and Burke et al. BioOreanic Med. Chem. Letters 2:1771-1774 (1992), all of which 
are incorporated by reference in their entirety, including any drawings. 

Tyrphostins are described in Allen et al, Clin. Exp. Immunol. 91:141-156 (1993); 
15 Anafi et al, Blood 82:12:3524-3529 (1993); Baker et al, J. Cell Sci. 102:543-555 (1 992); 
Bilder et al, Amer. Phvsiol. Soc. pp. 6363-6143:C721-C730 (1991); Brunton et al, 
Proceedines of Amer. Assoc. Cancer Rsch. 33:558 (1992); Bryckaert et al, Experimental 
. Cell Research 199:255-261 (19921: Dong et al. J. Leukocyte Biology 53:53-60 H9931: f J . » 

V ■ . Dong et eL. 3. Immu&bl. .151ffl:271 7-2724 (1993); Gazit UaL, J.-Med'Owa. ^2^344-. " ■ >P • 

20 2352 (1989); Gazit et al, " J. Med. Chem. 36:3556-3564 (1993); Kaur et al, Anti-Cancer 
Drugs 5:213-222 (1994); Kaur et al, King et al., Biochem. J. 275:413-41 8 (1991); Kuo et 
al., Cancer Letters 74:197-202 (1993); Levitzki, A, The FASEB J. 6:3275-3282 (1992); 
Lyall et al., J. Biol. Chem. 264:14503-14509 (1989); Peterson et al, The Prostate 22:335- 
345 (1993); Pillemer et al, Int. J. Cancer 50:80-85 (1992); Posner et al., Molecular 
25 Pharmacology 45:673-683 (1993); Rendu et al, Biol. Pharmacology 44(5):881-888 
(1992); Sauro and Thomas, Life Sciences 53:371-376 (1993); Sauro and Thomas, L 
Pharm. and Experimental Therapeutics 267(3):1 19-1 125 (1993); Wolbring et al, J. Biol. 
Chem. 269(36)22470-22472 (1994); and Yoneda et al., Cancer Research 51 :4430-4435 
(1991); all of which are incorporated herein by reference in their entirety, including any 
30 drawings. 
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Other compounds that could be used as modulators include oxindolinones such as 
those described in U.S. patent application Serial No. 08/702,232 filed August 23, 1996, 
incorporated herein by reference in its entirety, including any drawings. 
VII. Biological Significance. Applications and Clinical Relevance of Novel Protein 

Kinases 

For each protein kinase in this application, we provide a classification of the 
protein class and family to which it belongs, a summary of non-cataltyic protein motifs, a 
pioSlz of its expression-m stveral hundred "-tissue adid ceil sources, ss*i gfi^irasb*2& 
location. This information can be used to suggest potential function, regulation or 
therapeutic utility for each of the proteins. 

The kinase classification and protein domains often reflect pathways, cellular roles, 
or mechanisms of up- or down-stream regulation. Also disease-relevant genes often occur 
in families of related genes. For example if one member of a kinase family functions as an 
oncogene, a tumor suppressor, or has been found to be disrupted in an immune, 
neurologic, cardiovascular, or metabolic disorder, frequently other family members may 
play a related role. 

The expression analysis organizes kinases into groups that are transcriptionally 
upregulated in tumors and those that are more restricted to specific tumor types such as 
Bva'anoraa or prostate.' This analysis also identifies genes that are reg&sued in a cell cycle 
dependent manner, and are therefore likely to be involved in maintaining cell cycle 
checkpoints, entry, progression, or exit from mitosis, oversee DNA repair, or are involved 
in cell proliferation and genome stability. Expression data also can identify genes 
expressed in endothelial sources or other tissues that suggest a role in angiogenesis, 
thereby implicating them as targets for control of diseases that have an angiogenic 
component, such as cancer, endometriosis, retinopathy and macular degeneration, and 
various ischemic or vascular pathologies. A proteins' role in cell survival can also be 
suggested based on restricted expression in cells subjected to external stress such as 
oxidative damage, hypoxia, drugs such as cisplatinum, or irradiation. M etastases- 
associated genes can be implicated when expression is restricted to invading regions of a 
tumor, or is only seen in local or distant metastases compared to the primary tumor, or 
when a gene is upregulated during cell culture models of invasion, migration, or motility. 
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Chromosomal location can identify candidate targets for a tumor amplicon or a 
tumor-suppressor locus. Summaries of prevelant tumor amplicons are available in the 
literature, and can identify tumor types to experimentally be confirmed to contain 
amplified copies of a kinase gene which localizes to an adjacent region. 
5 Based on these criteria several kinases immediately stand out as being of potential 

therapeutic relevance. The protein kinases can be divided into the following disease- 
relevant categories (nucleotide Seq ID #s in parentheses): 
- ^. - i ' >,-. si **** Tumor associated: • Mok (SEQ lD t NO:NC;5' 7 )v EFK1, AA? 16804 (SEQ ID , , . ' , . 

NO:l 1), AA435956 (SEQ ID NO:NO:48), AA278842 (SEQ ID NO:88), AA599286 (SEQ 
10 ID NO:89), AA826850 (SEQ ID NO:3), HRI (SEQ ID NO:73), MLK4 AA232253 (SEQ 
ID NO:82), AA883975 SGK 235 (SEQ ID NO:95), AA31 1714 (SEQ ID NO:101), 
MPSK1 (SEQ ID NO:l 10), R19609 (Seq ID1 1 1), AA383293 (SEQ ID NO:26). 

Prostate-specific: AA234451 (SEQ ID NO:47), TSK4 (SEQ ID NO:93), RIP4 
(SEQ ID NO:84), KIAA0965 (SEQ ID NO:8). 
15 Oncogenic or proliferation associated: KIAA0781 (SEQ ID NO:38), AA789239 

(SEQ ID NO:52), CCRK (SEQ ID NO:54), CLK4 (SEQ ID NO:55), H85389 (SEQ ID 
NO:97). 

Neuronal restricted: CAMKKB (SEQ ID NO:66) 

Bematopoiencexpress^ • ■ 

20 AI025291(SEQIDNO:94) 

Angiogenic or endothelial expressed: DRAK1 (SEQ ID NO:31), MAK-V (SEQ 
ID NO:40), TRAD (SEQ ID NO:44), MOK (SEQ ID NO:57), AA08847 (SEQ ID NO:78), 
HGP_66444466 (SEQ ID NO:79), RSK4 (SEQ ID NO:16). 

Cell cycle regulated: AA454060 (SEQ ID NO:45), KIAA0999 (Mitotic - SEQ ID 
25 NO:32), AA579641 (Mitotic - SEQ ID NO:60), AA305176 (Mitotic - SEQ ID NO:6), 
AA018361 (SI phase - SEQ ID NO:100). 
Vffl. Transgenic Animals. 

A variety of methods are available for the production of transgenic animals 
associated with this invention. DNA can be injected into the pronucleus of a fertilized egg 
30 before fusion of the male and female pronuclei, or injected into the nucleus of an 

embryonic cell (e.g., the nucleus of a two-cell embryo) following the initiation of cell 
division (Brinster et at, Proc. Nat. Acad. Sci. USA 82: 4438-4442, 1985). Embryos can 
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be infected with viruses, especially retroviruses, modified to carry inorganic-ion receptor 
nucleotide sequences of the invention. 

Pluripotent stem cells derived from the inner cell mass of the embryo and 
stabilized in culture can be manipulated in culture to incorporate nucleotide sequences of 
the invention. A transgenic animal can be produced from such cells through implantation 
into a blastocyst that is implanted into a foster mother and allowed to come to term. 
Animals suitable for transgenic experiments can be obtained from standard commercial 

souses such v^---". '-w--... 

Sprague Dawley (Indianapolis, IN), etc. 

The procedures for manipulation of the rodent embryo and for microinjection of 
DNA into the pronucleus of the zygote are well known to those of ordinary skill in the art 
(Hogan et aL, supra). Microinjection procedures for fish, amphibian eggs and birds are 
detailed in Houdebine and Chourrout (Experientia 47: 897-905, 1991). Other procedures 
for introduction of DNA into tissues of animals are described in U.S. Patent No., 
4,945,050 (Sanford et aL 9 July 30, 1990). 

By way of example only, to prepare a transgenic mouse, female mice are induced 
to superovulate. Females are placed with males, and the mated females are sacrificed by 
CO2 asphyxiation or cervical dislocation and embryos are recovered from excised 

oviducts. Sw'?oondu^'ciim^#.$e& are removed. Pronuclei smbryos are t^sp wa~4*s4 4> ; .v- V *~ : \§ 
and stored until the time of injection. Randomly cycling adult female mice are paired with 
vasectomized males. Recipient females are mated at the same time as donor females. 
Embryos then are transferred surgically. The procedure for generating transgenic rats is 
similar to that of mice (Hammer et aL, Cell 63:1099-1 1 12, 1990). 

Methods for the culturing of embryonic stem (ES) cells and the subsequent 
production of transgenic animals by the introduction of DNA into ES cells using methods 
such as electroporation, calcium phosphate/DNA precipitation and direct injection also are 
well known to those of ordinary skill in the art (Teratocarcinomas and Embryonic Stem 
Cells, A Practical Approach, EJ. Robertson, ed., IRL Press, 1987). 

In cases involving random gene integration, a clone containing the sequence(s) of 
the invention is co-transfected with a gene encoding resistance. Alternatively, the gene 
encoding neomycin resistance is physically linked to the sequence(s) of the invention. 
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Transfection and isolation of desired clones are carried out by any one of several methods 
well known to those of ordinary skill in the art (E.J. Robertson, supra). 

DNA molecules introduced into ES cells can also be integrated into the 
chromosome through the process of homologous recombination (Capecchi, Science 244: 
1288-1292, 1989). Methods for positive selection of the recombination event (£e. f neo 
resistance) and dual positive-negative selection (i.e., neo resistance and gancyclovir 
resistance) and the subsequent identification of the desired clones by PCR have been 
*descr>^by C^ecofci supra sad Jc^enef c/.;(Nature 338: 153-156, 1989). *he tg^ikgs: 
.of which are incorporated herein in their entirety including any drawings. The final phase 
of the procedure is to inject targeted ES cells into blastocysts and to transfer the 
blastocysts into pseudopregnant females. The resulting chimeric animals are bred and the 
offspring are analyzed by Southern blotting to identify individuals that carry the transgene. 
Procedures for the production of non-rodent mammals and other animals have been 
discussed by others (Houdebine and Chounout, supra; Pursel et a/., Science 244:1281- 
1288, 1989; and Simms et al y Bio/Technology 6:179-183, 1988). 

Thus, the invention provides transgenic, nonhuman mammals containing a 
transgene encoding a kinase of the invention or a gene effecting the expression of the 
kinase. Such transgenic nonhuman mammals are particularly useful as an in vivo test 
system for studying the effect* >rii;tiwiuctic>^o; *. kinase, or reflating the emission cf 
a kinase (i.e., through the introduction of additional genes, antisense nucleic acids, or 
ribozymes). 

A 'transgenic animal" is an animal having cells that contain DNA which has been 
artificially inserted into a cell, which DNA becomes part of the genome of the animal 
which develops from that cell. Preferred transgenic animals are primates, mice, rats, 
cows, pigs, horses, goats, sheep, dogs and cats. The transgenic DNA may encode human 
STE20-relaied kinases. Native expression in an animal may be reduced by providing an 
amount of anti-sense RNA or DNA effective to reduce expression of the receptor. 

DC. Gene Therapy 

Protein kinases of the invention, or their genetic sequences will also be useful in 
gene therapy (reviewed in Miller, Nature 357:455-460, 1992). Miller states that advances 
have resulted in practical approaches to human gene therapy that have demonstrated 
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positive initial results. The basic science of gene therapy is described in Mulligan 
(Science 260:926-931, 1993). 

In one preferred embodiment, an expression vector containing protein kinase 
coding sequence is inserted into cells, the cells are grown in vitro, and then are infused in 
large numbers into patients. la another preferred embodiment, a DNA segment containing 
a promoter of choice (for example a strong promoter) is transferred into cells containing 
an endogenous gene encoding kinases of the invention in such a manner that the promoter 
- segment enhances expression of the endogenous kinase gene (for example: the promoter 
segment is transferred to the cell such that it becomes directly linked to the endogenous 
kinase gene). 

The gene therapy may involve the use of an adenovirus containing kinase cDNA 
targeted to a tumor, systemic kinase increase by implantation of engineered cells, injection 
with kinase-encoding virus, or injection of naked kinase DNA into appropriate tissues. 

Target cell populations may be modified by introducing altered forms of one or 
more components of the protein complexes in order to modulate the activity of such 
complexes. For example, by reducing or inhibiting a complex component activity within 
target cells, an abnormal signal transduction event(s) leading to a condition may be 
decreased, inhibited, or reversed. Deletion or missense mutants of a component, that 
retain the ability*? interact with other curcpci»i&cf the pv<r,?m complex^ but cannot* 
function in signal transduction may be used to inhibit an abnormal, deleterious signal 
transduction event 

Expression vectors derived from viruses such as retroviruses, vaccinia Virus, 
adenovirus, adeno-associated virus, herpes viruses, several RNA viruses, or bovine 
papilloma virus, may be used for delivery of nucleotide sequences (e.g, cDNA) encoding 
recombinant kinase of the invention protein into the targeted cell population (e.g 9 tumor 
cells). Methods which are well known to those skilled in the art can be used to construct 
recombinant viral vectors containing coding sequences (Maniatis et al. y Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, N.Y., 1989; Ausubel et 
al 9 Current Protocols in Molecular Biology, Greene Publishing Associates and Wiley 
Interscience, N.Y., 1989). Alternatively, recombinant nucleic acid molecules encoding 
protein sequences can be used as naked DNA or in a reconstituted system e.g., liposomes 
or other lipid systems for delivery to target cells (e.g., Feigner et al. 9 Nature 337:387-8, 
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1989). Several other methods for the direct transfer of plasmid DNA into cells exist for 
use in human gene therapy and involve targeting the DNA to receptors on cells by 
complexing the plasmid DNA to proteins (Miller, supra). 

In its simplest form, gene transfer can be performed by simply injecting minute 
amounts of DNA into the nucleus of a cell, through a process of microinjection (Capecchi, 
Cell 22:479-88, 1980). Once recombinant genes are introduced into a cell, they can be 
recognized by the cell's normal mechanisms for transcription and translation, and a gene 
. product will be expressed; ■ -Ofear radta**. hzv* uiso mxi attempted for introducing DNA- 
into larger numbers of cells. These methods include: transfection, wherein DNA is 
precipitated with CaP0 4 and taken into cells by pinocytosis (Chen et al 9 Mol. Cell Biol. 
7:2745-52, 1987); electroporation, wherein cells are exposed to large voltage pulses to 
introduce holes into the membrane (Chu et aL 9 Nucleic Acids Res. 15:131 1-26, 1987); 
lipofection/Iiposome fusion, wherein DNA is packaged into lipophilic vesicles which fuse 
with a target cell (Feigner et a/., Proc. Natl. Acad. Sci. USA. 84:7413-7417, 1987); and 
particle bombardment using DNA bound to small projectiles (Yang et al. y Proc. Natl. 
Acad. Sci. 87:9568-9572, 1990). Another method for introducing DNA into cells is to 
couple the DNA to chemically modified proteins. 

It has also been shown that adenovirus proteins are capable of destabilizing 

ttidssomes and enhancing the uptake of DNA into cells. The adraxtes* _< ^dcnovfes ;«y f 
... ... - * < 

solutions containing DNA complexes, or the binding of DNA to polylysine covalently 
attached to adenovirus using protein crosslinking agents substantially improves the uptake 
and expression of the recombinant gene (Curiel et a/., Am. J. Respir. Cell. Mol. Biol., 
6:247-52, 1992). 

As used herein "gene transfer" means the process of introducing a foreign nucleic 
acid molecule into a cell. Gene transfer is commonly performed to enable the expression 
of a particular product encoded by the gene. The product may include a protein, 
polypeptide, anti-sense DNA or RNA, or enzymatically active RNA. Gene transfer can be 
performed in cultured cells or by direct administration into animals. Generally gene 
transfer involves the process of nucleic acid contact with a target cell by non-specific or 
receptor mediated interactions, uptake of nucleic acid into the cell through the membrane 
or by endocytosis, and release of nucleic acid into the cytoplasm from the plasma 
membrane or endosome. Expression may require, in addition, movement of the nucleic 
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acid into the nucleus of the cell and binding to appropriate nuclear factors for 
transcription. 

As used herein "gene therapy" is a form of gene transfer and is included within the 
definition of gene transfer as used herein and specifically refers to gene transfer to express 
a therapeutic product from a cell in vivo or in vitro. Gene transfer can be performed ex 
vivo on cells which are then transplanted into a patient, or can be performed by direct 
administration of the nucleic acid or nucleic acid-protein complex into the patient. 

< vein another.pfPfen-ed embodiment, a vector ha vis* :c;xicic a&U sequences encoding 
a protein kinase polypeptide of the invention is provided in which the nucleic acid 
sequence is expressed only in specific tissue. Methods of achieving tissue-specific gene 
expression are set forth in International Publication No. WO 93/09236, filed November 3, 
1992 and published May 13, 1993. 

In all of the preceding vectors set forth above, a further aspect of the invention is 
that the nucleic acid sequence contained in the vector may include additions, deletions or 
modifications to some or all of the sequence of the nucleic acid, as defined above. 

In another preferred embodiment, a method of gene replacement is set forth. 
"Gene replacement" as used herein means supplying a nucleic acid sequence which is 
capable of being expressed in vivo in an animal and thereby providing or augmenting the 
fuEction 02 an t£;;Ji?genous ^eiiis that is missing or defective in thr aciraiil. ~ ^ • > 
X. Administration of Substances 

Methods of determining the dosages of compounds to be administered to a patient 
and modes of administering compounds to an organism are disclosed in U.S. Application 
Serial No. 08/702,282, filed August 23, 1996 and International patent publication number 
WO 96/22976, published August 1 1996, both of which are incorporated herein by 
reference in their entirety, including any drawings, figures, or tables. Those skilled in the 
art will appreciate that such descriptions are applicable to the present invention and can be 
easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being 
treated, the particular composition being used, and the size and physiological condition of 
the patient. Therapeutically effective doses for the compounds described herein can be 
estimated initially from cell culture and animal models. For example, a dose can be 
formulated in animal models to achieve a circulating concentration range that initially 
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takes into account the IC50 as determined in cell culture assays. The animal model data 
can be used to more accurately determine useful doses in humans. 

Plasma half-life and biodistribution of the drug and metabolites in the plasma, 
tumors, and major organs can be also be determined to facilitate the selection of drugs 
5 most appropriate to inhibit a disorder. Such measurements can be carried out. For 

example, HPLC analysis can be performed on the plasma of animals treated with the drug 
and the location of radiolabeled compounds can be determined using detection methods 
- - . ♦ ■ - si;ch X-r^^ . *as *h* - %4 

the screening assays, but have poor pharmacokinetic characteristics, can be optimized by 
10 altering the chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. 
For example, toxicity studies can be carried out in a suitable animal model as follows: 1) 
the compound is administered to mice (an untreated control mouse should also be used); 
IS 2) blood samples are periodically obtained via the tail vein from one mouse in each 

treatment group; and 3) the samples are analyzed for red and white blood cell counts, / 
blood cell composition, and the percent of lymphocytes versus polymorphonuclear cells. 

A comparison of results for each dosing regime with the controls indicates if toxicity is v % 

20 At the termination of each toxicity study, further studies can be carried out by 

sacrificing the animals (preferably, in accordance with the American Veterinary Medical 

Association guidelines Report of the American Veterinary Medical Assoc. Panel on 

Euthanasia, Journal of American Veterinary Medical Assoc., 202:229-249, 1993). 

Representative animals from each treatment group can then be examined by gross 
25 necropsy for immediate evidence of metastasis, unusual illness, or toxicity. Gross 

abnormalities in tissue are noted, and tissues are examined histologically. Compounds 

causing a reduction in body weight or blood components are less preferred, as are 

compounds having an adverse effect on major organs. In general, the greater the adverse 

effect the less preferred the compound. 
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For the treatment of cancers the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. 

Plasma levels should reflect the potency of the drug. Generally, the more potent the 
compound the lower the plasma levels necessary to achieve efficacy. 

« • .. EXAMPLES . ^ 

The examples below are not limiting and are merely representative of various 
aspects and features of the present invention. The examples below demonstrate the 
isolation and characterization of the protein kinases of the invention. 

EXAMPT .F 1 ; Isola tion of cDNA clones Encoding Novel Mammalian Protein Kinases 
Materials and Methods Identification from cDNA databases and isolation of clones 
encoding novel prote in kinases 

Novel kinases were identified from the public EST databases using a Hidden 
Markov model, abbreviated HMM (Krogh, A., Brown, M., Mian, I. S., Sjolander, K., and 
Haussler, D. 1994. Hidden Markov models in computational biology: Applications to 
protein modeling. 'J. MoLBioL, 235:1 SQUi 531). Ti e mc^el was built with 70 
mammalian and yeast kinase catalytic domain sequences. These sequences were chosen 
from a comprehensive collection of kinases such that no two sequences had more than 
50% sequence identity. ESTs were translated in six open reading frames and were 
searched against the model. ESTs that had a score of at least 10 against the HMM were 
then masked for repetitive sequences and vectors and were clustered using MSA. The 
resulting contigs were searched against known kinases to identify EST clones that encode 
novel kinases. 

Approximately 40% of the ESTs encoding potentially novel kinases did not 
correspond to the correct EST upon sequence analysis. Most of these discrepancies were 
resolved by ordering additional clones, however, 14 remained unavailable. These 14 ESTs 
were amplified from a variety of single-stranded cDNA sources with primers derived from 
the corresponding EST entry as shown on Table 5. The PGR product was subcloned into a 
bluescript vector, digested to confirm the presence of a correct size insert and sequenced. 
Full sequencing of EST and PCR was carried out using a cycle sequencing Big-dye kit 
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with AmpliTaq DNA Polymerase, FS (ABI, Foster City, CA). Sequencing reaction 
products were run on an ABI Prism 377 DNA Sequencer. 



Table 5: Primers used to clone PCR products corresponding to novel kinases 





ID# 


im 


Parent 


5* primer 


3* primer 


sp 


na 


aa 


Sequence 


Sequence* 


Sequence* 


H 


33 


153 


2R22-5-11 


GAGATCGRNTTYAARGA 
RTTYGA 


TGTCACNCCNAGNSWCCAN 
AYRTT 


M 


81 


200 


5R57_10_2_ 


GCTGCTGGACAGTGACT 

TOTaTTT 


GAAAGCAAAGCCTTCACAC 

CTT . 


H 


67 


187 


5R69J7_2_h 


CTCTCACCTCAGGAACT 
GG 


GCTTGCGGA ICTTCTCA 


H 


46 


166 


SGK309 h 


GACATCCTGCCGGCCAA 
CTACG 


CGGCCCTGGAGCTGCATCA 
CTA 


M 


67 


228 


5R72_16_2_h 


TGCGCGACACCATTGAC 
CAG 


CTCAGGGCTTACATACAGA 
G 


H 


45 


165 


5R72_8_2_h 


AAAGGAGAACTACATTT 
TGAAAAT 


CTTCATCATCTCTAATACAT 
TGGTTGG 


H 


41 


161 


Z36720 


CAAATTAAGATCATTGA 
C7TTGGG 


GGAAACAAAGTCCTTGGCC 
TC 


H 


115 


234 


AL031652- 
rwb 


GTGGACATCTGGTCCCT 
CG 


GTAGGTCCTTCACJCTIUG 
AG 



• degenerate oligonucleotide residue designation: 
N=A,C,GotT 



R= A or G 
Y-CorT 
S = CorG 
W=AorT 

Full-length sequence extension of protein kinases using cDNA and genomic databases 

Extension of partial cDNA sequences to encompass the full-length open-reading 
frame was carried out by iterative blastn searching of the cDNA databases listed in Table 
6. All blastn searches were conducted using a blosum62 matrix, a penalty for a nucleotide 
mismatch of -3 and reward for a nucleotide match of 1 . The gapped blast algortihm is 
described in: (Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, Jinghui 
Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), "Gapped BLAST and 



WO 00/73469 



PCT/USO0/14842 



107 

PSI-BLAST: a new generation of protein database search programs", Nucleic Acids Res. 
25:3389-3402). 

Table 6. Databases used for cDNA-based sequence extensions 



Database 


Database Date 


LifeGold templates 


Feb 2000 


LifeGold compseqs 


Feb 2000 


;Jtt?eG6i3~comp&xj 


Liar 2000 


LifeGold compseqs 


Apr 2000 


LifeGold fl 


Feb 2000 


LifeGold flft 


Apr 2000 


NCBI human Ests 


May 2000 


NCBI murine Ests 


May 2000 


NCBI nonredundant 


May 2000 



Extension of partial cDNA sequences to encompass the full-length open-reading 
frame was also carried out by iterative searches of genomic databases. Three methods 
were used The first method made use of the Smith- Waterman algorithm to carry c:* 
protein-protein searches of the closest homologue or orthologue to the partial kinase. The 
target databases consisted of Genescan and open-reading frame (ORF) predictions of all 
human genomic sequence derived from the human genome project (HGP) as well as from 
Celera. The complete set of genomic databases searched is shown in Table 7 below. 
Genomic sequences encoding potential extensions were further assessed by blastp analysis 
against the NCBI nonredundant to confirm the novelty of the hit. The extending genomic 
sequences were incorporated into the cDNA sequence after removal of potential introns 
using the Seqman program from DNAStar. The default parameters used for Smith- 
Waterman searches were as shown next Matrix: blosum 62; gap-opening penalty: 12; gap 
extension penalty: 2. Genescan predictions ware made using the Genescan program as 
detailed in (Chris Burge and Sam Karlin "Prediction of Complete Gene Structures in 
Human Genomic DNA", JMB (1997) 268(1 ):78-94). ORF predictions from genomic 
DNA were made using a standard 6- frame translation. 
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The second method for genomic sequence-based extensions made use of tBlastn 
searches of the homologue or orthologue to the partial kinase against the cDNA databases 
listed in Table 7. The recognition of significant hits in these databases made possible to 
identify bridging partial cDNA clones. The iterative application of the two methods made 
possible the assemblage of the virtual full-length sequence for a large number of the 
kinases presented in this application. All tblastn searches were conducted using a 
blosum62 matrix, a penalty for a nucleotide mismatch of -3 and reward for a nucleotide 
xi3atchof«l; 

The last method for defining cDNA extensions from genomic sequence used 
iterative searches of genomic databases through the Genescan program to predict exon 
splicing and the Genewise program (http:/Avww.sanger.ac.uk/SoftwareAVise2/ ) to predict 
potential ORFs based on homology to the closest orthologue/homologue. 
Table 7. Databases used for genomic-based sequence extensions 



Database 


Number of entries 


Database Date 


Celerav. 1-5 . 


5306,158 


Jan 19/00 


Celera v. 6-10 


4,209,980 


Mar 24/00 


Celerav. 11-14 


7,222,425 


Apr 24/00 


Celerav. 15 


243,044 


Mky 14/00 


HGP all Genescan 


25,885 


Apr 04/00 


HGP; Phase 0 


4,944 


May 04/00 


HGP; Phase 1 


28,478 


May 05/00 


HGP; Phase 2 


1,508 


May 04/00 


HGP; Phase 3 


94)71 


May 05/00 



Virtual Extensions 

Human AA826850 (SEQ ID NO: 3, SEQ ID NO: 124) 
Blastn analysis of the partial AA8268S0 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 238299.1. A frame-shift correction at 
position 595 of this EST (marked by X in NA sequence) generated an uninterrupted ORF. 
Human AA960957 (SEQ ID NO: 4, SEQ ID NO: 125) 
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Since the initial filing of this application, the partial AA960957 sequence appeared 
in the public database as the full-length gene for a protein kinase encoded by a gene that 
maps adjacent to the eve (AJ250839) (ellis-van creveld syndrome and weyers acrodental 
dysostosis) gene from 4pl6.1. 



5 



Human 5R79-46-1 Ji (SEQ ID NO: 5, SEQ ID NO: 126) 



Blastn analysis of the partial 5R79-46-1 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 463894.6. Since the initial filing of this 
. c;plicaq.:%:, the full-length virHal 5R79-46-1 ?npeared fr the pi&$-': -vsts&ue -as>thc fu:K**^^>*£ 
length gene for the TANK-binding kinase (TBK1) (Pomerantz,J.L. and Baltimore J). 
10 (1999) EMBO J. 18 (23), 6694-6704). TBK1 participates in NF-kB activation through the 
formation of a signaling complex with TRAF2 and TANK. 
Human AA305176 (SEQ ID NO: 6, SEQ ID NO:127) 
Blastn analysis of the partial AA30S176 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 220937.1 . 
15 Human AA256100 (SEQ ID NO: 8, SEQ ID NO:129) 

Blastn analysis of the partial AA256100 sequence revealed an extension to 
encompass the complete ORF through the assembly of three partial clones: Incyte EST 
480815.6, KIAA0965 (BAA76809) and AA256100. 





25 



20 



Blastn analysis of the partial AA2 1 0825 sequence revealed an extension to 
encompass the nearly complete ORF through the assembly of three partial clones: Incyte 
EST 014721.7, and the NCBI EST's AW01 158 and AA210825. An insertion of two "N's" 
at positions 1915 and 1916 generated an uninterrupted ORF. Blastx analysis indicated the 
possibility of a start Met in the range of 400-450 nucleotides (i.e. compared to the closest 
homolog, human PKCmu (CAA53384.1). However, no Met was found in this region; 
rather ORF ends in an in-frame stop proceeded by the sequence 

TIGLIAPGDPPCPPPNPAPA^ It is possible that part of the 

sequence covered by nucleotide positions 1-400 derived from AW01 158 comes from an 
intron, explaining the absence of a start Met 



30 



Human AA127299 (SEQ ID NO:10, SEQ ID NO:131) 



No entries in the database extended this sequence. The 1684 bp insert of this EST 
contains a 1369 bp intron at the 3* end. Blastx and SW analysis of the 3 15 bp coding 
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region revealed homology to the extracatalytic C2 domain of PKC This EST, may or may 
not encode a kinase. 

Human AA316804 (SEQ ID NO:ll, SEQ ID NO:132) 

Since the initial filing of this application, the partial AA3 16804 sequence appeared 
5 in the public database as the full-length gene for the PKC family protein kinase EPK2 or 
PKCnu(AB015982). 

Human H19102 (SEQ ID NO:14, SEQ ID NO:135) 
*\" * « - £jf^?/ise and Qcce^^ » *:ny:r« 

extension from the HGP phase 3 contig 381 0672 to encompass the complete catalytic 
10 domain of this EST. Blastn analysis against the non-redundant database revealed that this 
gene is found in the cosmid AC005726 from chromosome 17. HI 91 02 may encode a dual 
catalytic kinase given the homology to S6 kinase. Analysis of genomic sequence upstream 
of the 5' end of H19102 revealed a non-kinase gene oriented in the same polarity as 
H19102 suggestive of the start Met for H19102 being close to the 5* end of the H19102 
1 5 sequence. From this analysis it is deduced that the second catalytic domain of H 1 9 1 02 , if 
present, is most likely located within the 47334-185,215 bp region of the genomic 
sequence of AC005726. 

Human AA476563 (SEQ ID NO:15, SEQ ID NO:136) 

Since She isdti&Y niiiig of thio sppiii ation, the partial AA476563 sequence appv«i 
20 in the public database as the full-length gene for the protein kinase RPS6KC1 

(NMJH2424) (Zhang, H. et al Genomics (1999) 61, 314-318), which is an S6 kinase 
mapping to 12ql2-ql3.1. 

Human AA626690 (SEQ ID NO:16, SEQ ID NO:137) 

Since the initial filing of this application, the partial AA626690 sequence appeared 
25 in the public database as the fall-length gene for the protein kinase RPS6KA6 (AF1 84965) 
(Yntema^l.G et al (1999) Genomics 62, 332-343), an S6 kinase commonly deleted in 
patients with complex X-linked (Xq21.1 ) mental retardation. 

Human AI215680 (SEQ ID NO: 17, SEQ ID NO:138) 

Since the initial filing of this application, the partial AI215680 sequence appeared 
30 in the public database as the full-length gene encoding a hypothetical protein (AAD301 82) 
from the locus AC006530.4 from chromosome 14. 

Human AA887783 (SEQ ID NO:21, SEQ ID NO:142) 
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Blastn analysis of the partial AA887783 sequence revealed an extension to 
encompass the nearly complete ORF through the assembly of three partial clones: Incyte 
415390R6 and the NCBI EST' s AA887783 and N94726. Since the initial filing of this 
application, the nearly full-length virtual AA887783 sequence appeared in the public 
database as the full-length gene encoding SGK3 (AF 169035), a serum- and 
glucocorticoid-induced protein kinase (Kobayashi,T. et al (1999) Biochemical J. 344, 189- 
197. 

A cDNA clone encoding the full-length ORF of R47805 was isolated using 
R47805 as a screening probe. A full-length form for R47805 has also appeared in the 
public database as 

PTK9L (NM_007284), an A6-related protein kinase. 

Human H60215 (SEQ ID NO:23, SEQ ID NO:144) 

Blastn analysis of the partial H60215 sequence revealed an extension to encompass 
the complete ORF in the public EST AI275726. This was confirmed through the full insert 
sequencing of this EST (2,310 bp) which corresponds to the sequence under SEQ ID 
NO:144. 

A different stop codon was predicted for AI275726 compared to H602 1 5 due to a 
$ing!e niidetftide insertion zt pcritic^.- 15Z6 in AS275725. Evident * for the extra nu;:r?tfde 
comes from EST All 91 922. 

SGK324_h orthologue of W30246_m (SEQ ID NO:24 , SEQ ID NO: 145) 

Blastn, blastx and Smith-Waterman analyses of genomic databases revealed an 
extension to encompass the complete ORF corresponding to the human orthologue of 
murine W30246. Exons predicted from the following sequences were used for contig 
construction: Celera 17000189645083, 17000057549105 and 11000501939981; 
Incytel42404.1,HGP_7249119, Incyte 71 96489H1, Celera 11000501939981, 
17000028165594; Incyte 72491 19_3, Celera 17000035772368, 11000502081575 and 
17000140274329. The latter Celera sequence provides the N-terminus. 

Human AA383293 (SEQ ID NO:26, SEQ ID NO: 147) 

Blastn, blastx and Smith-Waterman analyses of genomic databases revealed an 
extension to encompass the complete ORF corresponding for AA383293. Exons predicted 
from the following sequences were used for contig construction: (numbers in parenthesis 
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refer to the aa sequence of the closest homolog (RU2S, NP_057440) used for the Smith- 
Waterman query): N-term from Incyte 60101 75_2 (14-97), Incyte 6981981 (134-184) 
7596749 (186-232) Celera 17000020789545 (243-301) CAB75619.1 (310-341)-(56-145 
DCX homology) 6010175_2 , Celera 17000030058129 (241-262 DCX homology). 

Human AA021445 (SEQ ID NO:32, SEQ ID NO:152) 

Blastn analysis revealed an extension to encompass the nearly complete ORF 
corresponding for AA021445. Contig reconstruction was as follows: nucleotides 1-802 
^♦omK^ 

AA021445. A pairwise alignment between the AA021445 and KIAA0999 revealed three 
inserts in the extracatalytic C-terminus of 48, 48 and 161 aminoacids. In addition, both 
AA021445 and KIAA0999 have 15 copies of a CAG repeat. Trinucleotide repeats are 
often found in genes that linked to neurodegenerative diseases. 
Human 2R22-55-1 (SEQ ID NO:33, SEQ ID NO:153) 
Blastn analysis revealed an extension in the Incyte EST clone 321074.1 to 
encompass the complete ORF corresponding to 2R22-55-1 . 

Human orthologue of AA544838_m (SEQ ID NO:36, SEQ ID NO:156) 
tBlastn analysis identified the partial human KIAA0135 (U79240) clone as the 
human orthologue of murine AA544838. Blastn revealed an extension KIAA0135 h 
(U79240) to encompass the complete ORF. The fu:: OR? was i£cr>nsLusted from 
Incyte406786.5, KFZp430051 andKIAA0135 (U79240). 

Human orthologue of AI785735_m (SEQ ID NO:38, SEQ ID NO:158) 
tBlastn analysis identified the partial human KIAA0781 (AB018324) clone as the 
human orthologue of murine AI785735. Blastn revealed an extension KIAA0135Ji 
(U79240) to encompass the complete ORF. The full ORF was reconstructed from Incyte 
986123.37 KIAA0781 (AB018324). 

Human AA207220 (SEQ ID NO: 39, SEQ ID NO:159) 
Blastn analysis revealed an extension to encompass the nearly complete ORF 
corresponding for AA021445. The full ORF was reconstructed from Incyte 402740. 1 and 
AA207220. Frame corrections: deletion of 441 and 595 over Inc402740.1 seq based on 
blastx to keep frame open; two n insertions 940, 941 over AA207220 to keep frame open. 
Human AA426580 (SEQ ID NO:40, SEQ ID NO:160) 
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Since the initial filing of this application, the partial AA426S80 sequence appeared 
in the public database as the full-length gene encoding MAK-V (AJ271 722) from 
chromosome 2 1 q22. 1 . 

Human 5R79-54-1 (SEQ ID NO: 41, SEQ ID NO:161) 
5 Genewise and Genescan analyses of the partial 5R79-54-1 sequence revealed an 

extension from genomic sequence to encode the full ORF for 5R79-54-1 . 

Human oxthologue of AA542015_m (SEQ ID NO: 42, SEQ ID NO: 162) 
.. :^~m ^ i# ....... 

KIAA1297 sequence to provide the C-terminus through the Incyte 224074.1 EST. The 
1 0 partial ORF consists of a dual catalytic domain flanked by 6 Ig domains and 2 fibronectin 
repeats. Based on homology to the bt drosophila protein (AAF59316.1), the human form 
of AA542015 is expected to be missing 16 Ig domains. 

Human R19772 (SEQ ID NO:44, SEQ ID NO:164) 

The full-length ORF for R19772 was isolated by screening a cDNA library using a 
15 probe derived from R19772. Since the initial filing of this application, the R19772 

sequence appeared in the public database as the full-length gene encoding Trio (Duet) 
(AB01 1422). CDNA library screening revealed multiple isoforms for this gene which are 
summarized in the Table below. 

20 Table 8. Isoforms for Rl 9772 



Kestrl Name 


Kestrl 
AAAcc# 


Isoform 
type 


Source 


Description* 


Trad (Duet) 


R19772 


B 


Skeletal 
muscle 


Deletion of K at 124 










Deletion ofQ at 616 










Substitution of E for G at 
762 






C 


Skeletal 
muscle 


Deletion of K at 124 










Deletion of Q at 616 










Substitution of E for G at 
762 
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Deletion of 32 aa (160-191) 






D 


Lung tumor 


Deletion ofQ at 616 










Deletion of 32 aa (160-191) 






E 


Lung tumor 


Deletion of Q at 616 










Deletion of 32 aa (160-191) 



* reference amino acid position are with respect to sequence of Trad (AB01 1422) 

Human AA435956 (SEQ ID NO:4S, SEQ ID NO: 168) 
S Blastn analysis revealed an extension to encompass the nearly complete catalytic 

region of AA435956. 5* end sequence extension was provided by genomic locus 
AC007242.3_h (range 44880-43801). Based on blastx analysis, the extended sequence 
encodes is full-length at the C-terminus. 

Human AA397553 (SEQ ID NO: 51, SEQ ID NO:171) 
10 Since the initial filing of this application, the partial AA397553 sequence appeared 

in the public database as the full-length gene encoding CRK7 (AF227198), a novel CDC2- 
related protein kinase that colocalizes with interchromatin granule clusters. 

Human AA789239 (SEQ ID NO: 52, SEQ ID NO:172) 

Since the initial filing of this application, Uie partial AA7S92 79 seb&Sicc appe^c J f 
15 in the public database as the full-length gene encoding NKIAMRE (AF1 30372), a novel 
kinase deleted in human leukemia. 

Human AA631990 (SEQ ID NO:55, SEQ ID NO:175) 
Blastn analysis revealed an extension to encompass the full-length ORF for 
AA631990. The full ORF was reconstructed from 253847.5 and AA631990 and 
20 AA207220. Frame corrections: delete 1 C at 1380, delete 2N*s at 2033/2034. 
Human AA557536 (SEQ ID NO:56, SEQ ID NO:176) 
Blastn analysis revealed an extension to encompass full-length ORF for 
AA557536. The full ORF was reconstructed from AA557536, celera 1 1000504061899 
and the Incyte 097089.1 EST. An 85bp intron was removed from AA557536. 
25 Human N34132 (SEQ ID NO: 63, SEQ ID NO:183) 

Full sequencing of EST N34132 (1.3 kb) confirmed that this cDNA encodes a 
novel NEK-subfamily kinase. Blast analysis against the EST database showed that four 
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EST sequences (AA283140, AA283140, AA28291 1 and N5301 1) extended the sequence 
of N34132 at the 3' end to form a 2.31 kb contig. Blast analysis of the new contig against 
the nonredunat public database showed that the N34132 extended contig overlapped 
(100% identity) over 228 bp at its 3' end with human KIAA0344 (AB002342), a 5, 787 bp 
5 cDNA encoding a 1246 aa polypeptide. Hie 5' 790 bp of the KIAA0344 cDNA (encoding 
the 58 N-terminal protein sequence) were found to be divergent with respect to the 
extended 2.32 kb N34132 contig. Evidence that the extended N34132 contig (2.31kb) and 

the nucleotide sequences for N34132 and KIAA0344 against the NRN database confirmed 
10 that these cDNA's are transcribed from the same genomic locus defined by two 

overlapping BACs (AC004765 and AC004803) from chromosome 12pl3.3. Second, full 
sequence determination of a PCR fragment amplified from single-stranded cDNA 
confirmed the junction between the extended N34132 contig and KlAA0344_h 
(AB002342). The 462 PCR product was amplified with primers 
15 CTCCTCAACAGACAGTGCAG (5' primer) and GACATTCTACTACTCGGTCTC (3' 
primer) designed from the N34132 extended contig and KIAA0344 sequences, 
respectively. The region of N34132 containing the start Met was isolated by PCR from a 
testis cDNA library (Clontech). 

. Hum2n5R69-I7-2(SEQ^NO:67 v SEQIDNO:iC7) * 
20 The full-length ORF for 5R69-1 7-2 was isolated by screening a cDNA library 

using a probe derived from 5R69-17-2. 

Human H8581 1 (SEQ ID NO:68, SEQ ID NO:188) 

Tblastn, Smith-Waterman and blastn analyses using cDNA databases revealed an 
extension to encompass full-length ORF for H8581 1 . The full ORF was reconstructed 
25 from Incyte ESTs 202971.8, 034583.3 and 034583.1 and public ESTs H8581 1 and 
AI570599. 

Human R43524 (SEQ ID NO:73, SEQ ID NO:192) 

Blastn analysis revealed an extension to encompass the complete catalytic region 
and die C-tenninus of R43524. Since the initial filing of this application, the partial 
30 R43524 sequence appeared in the public database as the full-length gene encoding the 
heme-regulated initiation factor 2-alpha kinase (HRI) (AF181071). 

Human AA088547 (SEQ ID NO:78, SEQ ID NO: 197) 
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Genewise and Genescan analyses of genomic databases revealed an extension to 
encompass the complete ORF for AA088547. 

Human orthologue of AA139478_m (SEQ ID NO:80, SEQ ID NO: 199) 
Tblastn identified the Incyte 21 1475.1 as the potential full-length human 
orthologue of murine AA139478 

Human AA232253 (SEQ ID NO:82, SEQ ID NO:201) 
The full-length ORF for AA232253 was isolated by screening a cDNA library 
: U3wi< a probe derived from AA232253. Sine* 4 is mmal niiug of this 4>pii^4ion; the - ^ v.;f 
AA232253 sequence appeared in the public database as the full-length gene encoding SLK 
(AB01 1422). SLK is a stress-regulated mixed lineage kinase-like protein that activation 
of Rac and induction of apoptosis. cDNA library screening revealed multiple isofoims for 
this gene which are summarized in the Table below. 



Table 9. Isofoims for AA232253 



Kestrl 
Name 


Kestrl AA 
Acc# 


Isoform 
type 


Description* 


MLK4 


AA232253 


MLK4 


Substitution of C for W at 346 


■ ?*.■' . . 




MLK4B 


Different ptenn (332-SCO); seq in IviLK^> J as 
shown in * 



* C-terminus specific to MLK4B 

IJLAARMSEESYFESKTEESNSAEMSCQITATSNGEGHGMNPSLQAMMLMGFGDI 
FSMNKAGAVMHSGMQINMQAKQNSS 

KTTSKRRGKKVNMALGFSDFDLSEGDDDDDDDGEEEDNDMDNSE 

Human H97685 (SEQ ID NO:84, SEQ ID NO:203) 

Blastn analysis revealed an extension to encompass the full-length ORF for 
H97685. The full ORF was reconstructed from Incyte 474824.1 and the public ESTs 
H97685andM62021. 

Human AI052250 (SEQ ID NO:87, SEQ ID NO:206) 
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Blastn analysis revealed an extension to encompass the full-length ORF for 
A1052250. The full ORF was reconstructed from Incyte 396868.1, the public partial 
cDNA FU10074 (minus intron) and the public ESTs and the public ESTs AI052250 and 
H97685, AI499220 and M62Q21. 

Human AA278842 (SEQ ID NO:88, SEQ ID NO:206) 

A nearly full-length cDNA (FL4F12) for AA278842 was isolated by screening a 
cDNA library using a probe derived from AA278842. A full-length virtual ORF was 

•■• geo^^sing f L4FI2 andvAA278842; - - ^ - . . , . . 

Human AA599286 (SEQ ID NO:89, SEQ ID NO:208) 

Since the initial filing of this application, the partial AA599286 sequence appeared 
in the public database as a full-length ORF (AK000342). 

Human AA425725 (SEQ ID NO:90, SEQ ID NO209) 

Since the initial filing of this application, the partial AA42S72S sequence appeared 
in the public database as MSSK1, a serine kinase gene located from human chromosome 
Xq28. 

Human SGK022 orthologue of AA060026_m (SEQ ID NO:91, SEQ ID NO:210) 
Tblastn, Smith- Waterman and blastn analyses of cDNA and genomic databases 
databases revealed a potential human orthologue for murine AAG60026. The full-length 
ORF for SQKCi22 was reconstructed froi^ genomic iocus AG022307. 
Human AA399669 (SEQ ID NO:93, SEQ ID NO:212) 
Blastn analysis revealed an extension to encompass the full-length ORF for 
AA399669. The full ORF was reconstructed as follows: sequence 1-1007 from 
AL136295.2; sequencel 008-23 19 from AA399669 and Incyte 428177.1. 
Human AA883975 (SEQ ID NO:95, SEQ ID NO:214) 

Genescan and Genewise analyses of the genomic databases revealed an extension 
for AA883975 to encompass the full-length ORF 

Human AA905446 (SEQ ID NO:96, SEQ ID NO:215) 

Tblastn, Smith- Waterman and blastn analyses of cDNA and genomic databases 
databases revealed an extension for AA905446 to encompass the full-length ORF. For the 
Smith-Waterman analysis murine STK22 ( NPJ333462) was used as the closest 
orthologue. Contig formation: range 162133-163687 from HGPJi 6921333_9; removed 
intron (146-893) predicted from blastx analysis. 
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Human H29974 (SEQ ID NO: 97 SEQ ID NO:216) 

Blastn analysis revealed an extension to encompass a complete catalytic ORF for 
AA399669. The nearly fall-length ORF was reconstructed using Incyte 213829.1 and 
H29974. 

5 Human AA21531 1 (SEQ ID NO:99, SEQ ID NO:218) 

Blastn analysis revealed an extension to encompass the full-length ORF for 
AA21531. The foil ORF was reconstructed from Incyte 067584.1, 022456.1, AA21531 1 
^:^^r^yeise^iqf!m.:cat of CP3JM32U8. ^ 
Human AA018361 (SEQ ID NO:100, SEQ ID NO:219) 
10 The full-length ORF for AA018361 was isolated by screening a cDNA library 

using a probe derived from AA018361. This yielded clone Sug4-30. Clone Sug4-30, like 
multiple, independent cDNA clones contained a 181bp intron. The existence of intron-less 
RNA's was confirmed by a PCR reaction that generated a product that upon sequence 
analysis skipped the intron region. The full-length virtual ORF for AA0 18361 was 
1 5 generated through a contig between AL1 1 7482 (seq 1 -367) and the sequence for clone 
Sug4-30. 

Human orthologue of AA396601_m (SEQ ID NO:106, SEQ ID NO:225) 
tBlastn and Smith-Waterman analyses of genomic sequence revealed an extension 

to sac^iiipass the full catalytic regifei for the b.raianortholagueof AA59£^ii. J 7hcORF r ' ! » "^0jg£ 

20 was reconstructed from Incyte 018653.9 (7261449H1, 6891740J1) and genomic sequence 
CPG_040010. 

Human orthologue of AA671275_m (SEQ ID NO:108, SEQ ID NO:227) 
Since the initial filing of this application, a potential human orthologue for murine 
AA67127S appeared in the public database as the full-length ORF for vaccinia related 
25 kinase 3 (BAA90769). 

Human H05721 (SEQ ID NO:l 1 1, SEQ ID NO:230) 

Gen esc an and Genewise analyses of genomic sequence revealed an extension to 
encompass the full-length ORF for H05721 . 

Human AI086865 (SEQ ID NO:l 12, SEQ ID NO:231) 
30 Genescan and Genewise analyses of genomic sequence revealed an extension to 

encompass the full-length ORF for AI086865. The full-length ORF was reconstructed 
from Cetera 17000102901516, Incyte 243269.1 and public AL1377531. 
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Human AA836348 (SEQ ID NO:l 13, SEQ ID NO:232) 

Genescan and Genewise analyses of genomic sequence revealed an extension to 
encompass the fall-length ORF for AA836348. 

Human R86668 (SEQ ID NO:14, SEQ ID NO:233) 

The full-length ORF for R86668 was isolated by screening a cDN A library using a 
probe derived from R86668. Since the initial filing of this application, the R8668 sequence 
appeared in the public database as the full-length gene mitogen-activated protein kinase 
kinase Kinase 6 - • * ^-.«-****5 

Human 2R41-9-4 (SEQ ID NO: 16, SEQ ID NO:235) 

The full-length virtual ORF for 2R4 1-9-4 was generated using genomic sequence 
to provide the Nterminus for the partial ORF predicted from clone 2R4 1-9-4 

Table 10. Sequences deleted from the provisional patent due to duplication with other 
genes in the patent 



Prov.SEQIDNO:(na) 


Prov. SEQ ID NO: (aa) 


160 


196 


213 


214 


215 


216 


122 


lzo 


119 


123 


148 


184 


4 


20 


7 


23 


205 


206 


14 


30 


15 


31 


35 ; 


56 


42 


63 


51 


72 


44 


65 


77 


91 
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78 


92 


79 


93 


80 


94 


157 


193 



Results 

Table 1 documents the results from the analysis of the nucleic acid sequence data. 
jFrcm left iu thz *Liu: pi rented is as fcLows. "Gene msie" refers io the EST-urirCLl ■ 
fragment that defined the novel kinase. "Species" refers to the organism the sequence was 
derived from. "ID#" refers to the nucleic acid and amino acid sequence ID number 
designation from this patent "Kinase family "and "Kinase group" refers to the protein 
kinase classification defined by sequence homology and based on previously established 
phylogenetic analysis [Hardie, G. and Hanks S. The Protein Kinase Book, Academic Press 
(1995) and Hunter T. and Plowman, G. Trends in Biochemical Sciences (1977) 22:18-22 
and Plowman GJ). et cd. (1999) Proc. Natl. Acad. Sci. 96:13603-13610)]. "ORF Start", 
"ORF fiid", "ORF Length" refer to the open reading frame range and length as calculated 
by standard nucleic acid translation programs such as MapDraw (DNAStar). "DNA 
Repeats" refers to regions of low complexity sequence or repetitive elements such as Alu, 
LINE, SINE, Siid LTR ^quences. tlic chromosomal location (CHR idealization) for i ? 
of the 1 10 novel protein kinases is shown on Table 1 (NA, not available). The methods 
for determining chromosomal position are outlined below, in Example 2. 

Table 2 documents the results from the analysis of the amino acid sequence data. 
From left to right the data presented is as follows. "Gene name" refers to the EST or PCR 
fragment that defined the novel kinase. "Species" refers to the organism the sequence was 
derived from. "ID#" refers to the nucleic acid and amino acid sequence ID number 
designation from this patent. "Kinase family "and "Kinase group" refers to the protein 
kinase classification defined by sequence homology and based on previously established 
phylogenetic analysis [Hardie, G. and Hanks S. The Protein Kinase Book, Academic Press 
(1995) and Hunter T. and Plowman, G. Trends in Biochemical Sciences (1977) 22:18-22 
and Plowman G.D. et ah (1999) Proc. Natl. Acad. Sci. 96:13603-13610)]. "nraa Score", 
"ID match aa", "Identity", "Similar", "nraa Match Acc#", Description" refer to the data 
obtained using a Smith- Waterman search of the amino acid sequence against the non- 
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redundant protein database (Matrix: PamlOO; gap open/extension penalties 14/1). "Kinase 
Domain Start" , "Kinase Domain End'*, "Profile Start" and "Profile End" refer to data 
obtained using a Hidden-Markov Model to define catalytic range boundaries. The profile 
has a length of 261 amino acids, corresponding to the complete protein kinase catalytic 
domain. Proteins in which the profile recognizes a full length catalytic domain have a 
"Profile Start" of 1 and a "Profile End" of 261. The boundaries of the catalytic domain 
within the overall protein are noted in the "Kinase Domain Start" and "Kinase Domain 
En4" coluror s. : - ? _ , v .^ *. 

The following abbreviations were used for kinases: 

ASK Apoptosis signal-regulating kinase 

CaMK Ca2+/calmodulin-dependent protein kinase 

CCRK Cell cycle-related kinase 

CDK Cyclin-dependent kinase 

CK Casein kinase 

DAPK Death-associated protein kinase 

DM myotonic dystrophy kinase 

Dyxk ... duafcsneciflrity-tyrosine ^ 

GAK Cyclin G-associated kinase 

GRK G-protein coupled receptor 

GuC Guanylate cyclase 

HIPK Homeodomain-interacting protein 

IRAK Interleukin-1 receptor-associated kin 

MAPK Mitogen activated protein kinase 

MAST Micotubule-associated STK 

MLCK Myosin-light chain kinase 

MLK Mixed lineage kinase 

NIMA NimA-related protein kinase 

PKA cAMP-depoident protein kinase 

RSK Ribosomal protein S6 kinase 

RTK Receptor tyrosine kinase 
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SGK Serum and glucocorticoid-regulated kinase 
STK serine threonine kinase 
ULK UNC-5 1 -like kinase 



The following abbreviations were used for species 



H 


Human 


Ivi 




R 


Rat 


FV 


Fowlpox virus 


MT 


M. thermoautotrophicum 


CE 


Caenoihabditis elegans 


DM 


Drosophila melanogaster 


OS 


Oryza sativa 


SP 


Schizosaccharom yces pombe 


TP 


Tetrahymena pyriformis 


PI 


Petunia inflata 


NC 


Neurospora crassa 


MSV"' 


Medicag^ss^ 


MSV 


Moloney murine sarcoma virus 


SA 


Squalus acanthias 


CS 


Cucumis sativus 


GM 


Glycine max 


LL 


Lilium longiflorum 


TV 


Trichomonas vaginalis 


MP 


Mycoplasma pneumoniae 


DD 


Dictyostelium discoideum 


SC 


Saccharomyces cerevisiae 


MT 


Methanobacterium thermoautotrophicum 
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Domain and Motif Identification 

A Hidden Markov model (HMM) (Krogh, A., Brown, M., Mian, I. S., Sjolander, 
and Haussler, D. (1994). Hidden Markov models in computational biology: 
Applications to protein modeling. J. MoL Biol., 235:1501-1531) was used to identify, 
both catalytic and extracatalytic domains. Table 4 shows extra-catalytic domains that 
woe identified using the HMM program. Other domains such as coiled-coil and pest 
motifs were identified as described next 
■ . Pct;~tial co^d 
(www.ch.embnet.org/software/COILS_fonn.html). The matrix used was MTIDK with 
windows of 14, 21, 28 amino acids. Only regions scoring 0.5 or higher were considered to 
have potential coiled-coil domain region. 

Protein sequences containing potential pest motifs were identified using the 
program PESTfind (www.at.embnetorg/embnet/tools/bio/PESTfind/). PEST regions in 
proteins are by definition sequences that tend to be rich in proline, glutamic or aspartic 
acid, argininine and histidine; they have been associated with increased protein turnover 
rates (Rogers S. et al (1986) Science 234, 364-368. The algorithm defines PEST 
sequences as hydrophilic stretches of amino acids greater than or equal to 12 residues in 
length. Such regions contain at least one P, one E or D and one S or T. They are flanked 
by lysine (K), argihiiis (R) or histidine (H) residues, but positively charges? usidues are 
disallowed within the PEST sequence. PESTfind produces a score ranging form about -50 
to +50. By definition, a score above zero denotes a possible PEST region; a value greater 
than +5 defines a high probability that there is a PEST domain. 
Identification of potential coiled-coil domains and PEST domains in N34132 

Potential coiled-coil domains were identified in N34132 (SEQ ID NO: 183) using 
the COILS program. Only regions scoring 0.5 or higher were considered to have potential 
coiled-coil domain region. The amino acid positions within N34231 scoring for potential 
coil-coil regions are shown below. 
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Table 1 1 coiled-coil domains predicted forN34132 



Coiled-coil Region 


Amino acid range 


Length (aa) 


1 


124-147 


24 


2 


437-451 


15 


3 


495-526 


32 


4 


1,723-1,749 


27 



Potential PEST domains were identified in N34132 using PESTfind, a value 
greater than +5 defines a high probability that there is a PEST domain. The amino acid 
positions within N34132 scoring for potential PEST regions are shown below. 



Table 12 Potential Pest domains identified in N34132 



PEST Region 


Score 


Amino acid range 


Amino Acid Length 


1 


+ 4.91 


54-95 


42 


2 


+11.4 


537-570 


34 


3 


+31.08 


1293-1304 


12 


4 


+10.15 


1543-1565 


23 


5 


+ 6.17 


1698-1/32 


35 



EXAMPLE 2. Chromosomal Localization of Novel Mammalian Protein Kinases 
Materials and Methods 

Several sources were used to find information about the chromosomal localization 
of each of the genes described in this patent. First, the accession number for the nucleic 
acid sequence was used to query the Unigene database. The site containing the Unigene 
search engine is: http://www.ncbi jilm.nih.gov/UniGene/Hs.Home.html. Information on 
map position within the Unigene database is imported from several sources, including the 
Online Mendelian Inheritance in Man (OMIM, 

ht^://www.ncbi.nlmjrih.gov/Omim/searchomim.html) t The Genome Database 
(http://gdb.infobiogen.fr/gdb/simpleSearch.html), and the Whitehead Institute human 
physical map (http ://caibon. wijnit.edu: 8000/cgi-bin/ contig/sts_info?database=rel ease) . 
For example, searching Unigene with W56561, an EST for a MAK-like kinase, the 
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following information is retrieved: Chr.14, D14S65-qTEL. The location of this gene on 
an "ideogram" of the cytogenetic map of chromosome 14 is also provided, showing that 
W56561 maps to the bottom of chromosome 14, between 14q31 and 14qTeL If Unigene 
has not mapped the EST, then the nucleic acid for the gene of interest is used as a query 
against databases, such as dbsts and htgs (described at 

http://wwwjicbijilm.nih.gov/BLAST/blast_databases.html) containing sequences that 
have been mapped already. The nucleic acid sequence is searched using BLAST-2 at 
* }<£Sl0gp:;fy^ w i^f h -ass*! :c cc :y ^ l 

either dbsts or htgs. In addition to the Whitehead and GDB sites mentioned above, 
Stanford University maintains a useful site for chromosomal mapping from STS data 
(http^Avww-shgc.stanford.edu/RH/ihserverfoim^ Matches in htgs are often 

resolved immediately because the genomic region hit is annotated in the htgs entry. If an 
exact match match is found (defined roughly as 99% identity over a region of about 1 00 
base pairs or longer, excluding any repetitive sequence), then the mapped position of the 
entry in the database is assigned to the original kinase query. Once a cytogenetic region 
has been identified by one of these approaches, disease association is established by 
searching OMIM (see above for URL) with the cytogenetic location. OMIM maintains a 
searchable catalog of cytogenetic map locations organized by disease. A thorough search 
of available literates far £r> cytogenetic region is alo made using Me&s&s 
(http-7/www jicbi.nhn.nih.gov/PubMed/medline.html). References for association of the 
mapped sites with chromosomal abnormalities found in human cancer can be found in: 
Knuutila, et ttL, Am J Pathol, 1998, 152:1 107-1 123. 

Results 

The chromosomal location for 37 of the 1 10 novel protein kinases is shown on 
Table 1. Three of the novel protein kinases were mapped to regions associated with 
cancer amplicons, as shown on this table. The regions were also cross-checked with the 
Mendelian Inheritance in Man database, which tracks genetic information for many human 
diseases, including cancer. References for association of the mapped sites with 
chromosomal abnormalities found in human cancer can be found in: Knuutila, et al., Am J 
Pathol, 1998, 152:1 107-1 123. Association of these mapped regions with other diseases is 
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documented in the Online Mendelian Inheritance in Man (OMIM) 
(http://vmw.ncbijJm.nikgov/htbin-post/Omim)^ 

EXAMPLE 3: Generation of Specific Immunoreagents 
Materials and Methods 

Peptide sequences to extra-catalytic regions of novel kinases are chosen which are 
not homologous to other known kinases based on a Smith Waterman homology search 
v z0*T^z r^-redijjcifeiit ostein database ?nd predicted to be antig^ic^*^ ,-. fi*., 
DNAStar Protean program. These peptides are conjugated to KLH using Glutaraldehyde. 

Rabbits are immunized with the KLH-peptide conjugates by four injections three 
weeks apart. The rabbits are bled ten and fourteen days following the third injection and 
bled out ten days after the fourth. The serum is checked against the peptide by ELISA. 



Table 13. Peptides to be used as immunogens for raising antibodies 



Clone 
Name 


SEQID 
NO(aa) 


Peptide Sequence 


Amino Location 


AA8256850 


124 


KSRDNSRDSSQSEND 


339-353 






TEKLKRSQDLPREPLP 


372-386 








223-2^2 r 


5R79-46-1 


126 


FEGPRRNKEVMYK 


224-236 






KDDYNETVHKKTE 


451-463 






GTHPKDRNVEKLQ 


541-553 






EVSKYQEYTNELQET 


643-657 


AA256100 


129 


IDDTSNFDDFPESDI 


405-419 






TEPDYKSKDWVFL 


427-439 






EEKKLRRSQHARKET 


61-75 


AA210825 


130 


SNKDTLRKRHYWRLD 


507-521 






RHTTRKSSTTLRE 


488-500 






FQNNTTNRYYKEIPL 


528-542 






GKHRKTGRDVAVK 


668-680 






FPTKQESQLRNE 


687-698 
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AA3 16804 


132 


ESHVHQEPSKRIPS 


239-252 






HTKRKSSTMVKEGW 


409-422 






PSDLDVERDEEAVK 


375-388 






SPGQGKDHKDLSTSI 


543-557 


R47805 


143 


EPVGRWDQDYDRAVL 


44-58 






KPKGPGGKRGHKRLI 


325-339 






PTDVAQLPSRVPRDA 


219-233 


^.234/5^' 




DPFDWn rGNDGSLT 


293-307 






HPRPQEKDVWEE 


374-385 






RENTDEVFPDEQLSD 


340-354 






RSEITQPDRDIPLVR 


427-441 


AA460132 


180 


LKSYSTSSKKARPVL 


222-236 






KKLDEVRLRGRKRSM 


237-251 






ETEKTAQGLSNLAKT 


131-145 


N34132 


183 


SGRRRRPTKSKGSKS 


1848-1862 






PGTAPSKPPLTKAPV 


1474-1488 






VDSDTQPKAPGEDD 


1365-1378 






AHSLDKTSHSSTTGL 


125^-1267 


5R69-17-2 


187 


G1TREKTDRVKST 


178-190 






HSEAPELHGKIRSSN 


138-152 






DETVTPPQFSIV 


87-98 






QYDVKSEIYS 


204-213 


AA278842 


206 


TVDPEKSVRDQAFKA 


515-529 






DSSTADRWDDEDWGS 


637-651 






SVSEDPTQLEEVEKD 


539-553 


AA836348 


232 


NAPTKRPRSSTVTEA 


323-337 






1DSEEDYYTPQKVDV 


514-528 






GDKASYRQPKHVEKL 


409-423 
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EXAMPT F, 4. Expression analysis of Novel Mammalian Protein Kinases 
GENE EXPRESSION ANALYSIS 
Tissue Arrays 

"cDNA libraries" derived from a variety of sources were immobilized onto nylon 
membranes and probed with 32P-labeled cDNA fragments derived from the gene(s) of 
interest. 

Total RNA or mRNA was used as template in a reverse transcription reaction to 
generate single ctsanded cHN As (»c&r J/1) that \v er z tagged with specific sequences s! 
each end. An oligo dT primer containing a specific sequence (CDS: 
AAGCAGTGGTAACAACGCAGAGTACT30VN (V=A,G,C N=A,G,C,T)) anneals at 
the polyA track at the 3' end of the mRNA and the reverse transcriptase (MMLV 
RnaseH-) transcribes the antisense strand until it reaches the end of the RNA strand when 
it adds additional C residues. If a primer (SMII: 
AAGCAGTGGTAACAACGCAGAGTACGCGGG or ML2G: 

AAGTGGCAACAGAGATAACGCGTACGCGGG) ending with 3 Gs is added, it anneals 
to the added Cs and the MMLV recognizes the rest of the primer sequence as template and 
continues transcription. As a result, the synthesized cDNAs contain specific sequence tags 
at both the 5* and the 3* end When the 5' and the 3' ends are tagged with the same 
sequence (CDS and SMII} h is referred to as "synrnieaic." When >' end is tagged 
with a different sequence than the 3* end (CDS and ML2G) is referred to as "asymmetric" 
A double-stranded "cDNA library " is then generated by PCR amplification using the 
3'PCR and ML2 primers (3* PCR: AAGCAGTGGTAACAACGCAGAGT and ML2: 
AAGTGGCAACAGAGATAACGCGT) that anneal to the added sequence tags. 

The amplified "cDNA libraries" were manually arrayed onto nylon membranes 
with a 384 pin replicator. The DNA was denatured by alkali treatment, neutralized and 
cross-linked by UV light The arrays were pre-hybridized with Express Hyb (Clontech) 
and hybridized with 32P labeled probes generated by random hexamer priming of cDNA 
fragments corresponding to the genes of interest After washing, the blots were exposed to 
phosphorimaging cassettes and the intensity of the signal was quantified. The amount of 
the DNA on the arrays was also quantified by treating non-denatured or denatured arrays 
with Syber Green I or Syber Green II respectively (1 :1 00,000 in 50mM Tris, pH8.0) for 2 
minutes. After washing with 50mM Tris, pH8.0, the fluorescent emission was detected 
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with a phosphorimager (Molecular Dynamics) and quantified. The amount of the arrayed 
DNA was used to normalize the hybridization signal and the corrected values are tabulated 
in Table 3. 

Results 

The results of the microarray expression analysis of the protein kinases presented 
in this application is shown in Table 3. Data presentation from left to right is as follows: 
:i Tissue":*tissue type of the cDNA; 'Tumor syffi 1 ;, fe&cstes that tiis ti^ ue is derived from 
a tumor, "sym" refers to the fact that the 5* and 3* primers used to make the sample are the 
same; "Normal Sym", indicates normal tissue was used to make the sample, with 
symmetric primers as described above; 'Tumor lo*\ indicates that primary tumor tissue 
was used to make the cDNA; "Tumor cells**, indicates that these cDNA samples were 
made from cultured tumor cells; "Normal", indicates that these samples are derived from 
normal tissue or cell lines; "Endos", indicates that these samples are derived from 
endothelium-related tissue sources; "p53" refers to the status, mutant or wild-type, of the 
pS3 gene in the source samples. Normalized expression values are presented for each 
gene referred to by its SEQ ID# on the subsequent columns. Genes represented in 
expression Table 3 are: SEQ ID NO:3 (AA826850), SEQ ID NO:5 (TBK1), SEQ ID NO:6 
(AA30SI75X SEQ ID UiM (AA256100) SEQ ID NO:9 (CAB43292}, SEQ J£ ? K> U k 
(EPK2), SEQ IDNO:12 (PKNbeta), SEQ IDNO:14 (H19102), SEQ ID NO:16 (RSK4), 
SEQ ID NO:17 (AAD30182), SEQ ID NO:20 (SGK2), SEQ ID NO:22 (PTK9L), SEQ ID 
NO:26 (AA383293), SEQ ID NO:29 (DRAK2), SEQ ID NO:3I (DRAK1), SEQ ID 
NO:032 (AA015726), SEQ ID NO:40 (MAK-V), SEQ ID NO:044 (TRAD), SEQ ID 
NO:044 (TRAD), SEQ ID NO:45 (AA454060), SEQ ID NO:47 (AA234451), SEQ ID 
NO:48 (AA436054), SEQ ID NO:49 (AA626859), SEQ ID NO:51 (KIAA0904), SEQ ID 
NO:52 (AA789239), SEQ ID NO:54 (CCRK), SEQ ID NO:55 (CLK4), SEQ ID NO:56 
(AA557536), SEQ ID NO:57 (W56561), SEQ ID NO:60 (AA579641), SEQ ID NO:63 
(NEK7), SEQ ID NO:66 (CAMKKB), SEQ ID NO:68 (HIPK2), SEQ ID NO:72 
(R19609), SEQ ID NO:73 (HRI), SEQ ID NO:78 (AA088547), SEQ ID NO:79 
(AA449542X SEQ ID NO:082a (MLK4), SEQ ID NO:82 (MLK4b), SEQ ID NO:84 
(RIP4), SEQ ID NO:88 (AA278842), SEQ ID NO:89 (AA195964), SEQ ID NO:90 
(MSSK1), SEQ ID NO:93 (TSK4), SEQ ID NO:94 (AI025291), SEQ ID NO:95 
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(AA948538), SEQ ID NO:96 (AA905446), SEQ ID NO:97 (H85389), SEQ ID NO:100 
(AA018361), SEQ ID NO:101 (AA311714), SEQ ID NO:l 10 (AA452647), SEQ ID 
NO:l 1 1 (AA310219), SEQ ID NO:l 12 (AI086865), SEQ ID NO:l 14 (MEKK6), and SEQ 
IDNO:116(SuRTK106). 

5 

EXAMPLE 5, Kinase assays for Eric JNK1 and p38 MAP kinases 

293T cells were transiently transfected with HA- p38 or co-transfected with Flag- 
y ■ : ■'sgg*-! v^lL^AAy kinase-dead MLR4A, wild-type M 1 KCB or ^isttststfbad i^fiSfiT*- .-aW -Ww» «J?L 

using Lipofectamine 2000 (Lifetech). Cells were lysed 36 hrpost-transfection. Cell 

10 lysates normalized to contain equivalent amounts of HA-p38 were immunoprecipitated 
with anti-HA antibody (Mab HA-1 1, Babco). Immunoprecipitates were split in two 
portions, one portion was Western-blotted with anti- HA antibody and the other with a 
phospho-specific p38 antibody (Promega) to detect activated levels of p38. Activation of 
Erkl and Jnkl was measured similarly. (This example applies to AA232253 (SEQ ID 

15 NO:82, SEQ ID NO:201).) 



Results : 

In transient assays wild-type MLK4A and MLK4B (but not kinase-inactive 
' *-a^4A{K45M) of MtI^:S(K45M)) activate -Eric,- JNKl'and p38 MAP Mnai*£; - • \:<J - , : ; ^ ) - -k >i 
20 EXAMPLE 6- K Af?l euanine-exchange factor assay 

293T cells were transiently transfected with HA-Racl or co-transfected with Flag- 
tagged Duet C, Duet E, Dbl and HA-Tiam-1. Cells were lysed 36 hour post-transfection. 
Cell lysates normalized to contain equivalent amounts of Racl were affinity precipitated 
with immobilized GST-PBD(p21 -binding domain of Pak3). Bound proteins were 
25 Weston blotted and probed with anti-HA antibody to detect levels of activated Racl . 
((This example applies to R199772 (TradyDuetXSEQ ID NO:44, SEQ ID NO:164).) 



Results : 

Duet C and Duet E both act as guanine nucleotide exchange factors on Racl . 
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CONCLUSION 

One skilled in the ait would readily appreciate that the present invention is well 
adapted to carry out the objects and obtain the ends and advantages mentioned, as well as 
those inherent therein. The molecular complexes and the methods, procedures, treatments, 
molecules, specific compounds described herein are presently representative of preferred 
embodiments are exemplary and are not intended as limitations on the scope of the 
i#iV^o#-^.; -CLuages- !h?i*/> and other use*: will occur to those ski i ir* ^b : : ;« tare . ' • . 
encompassed within the spirit of the invention are defined by the scope of the claims. 

It will be readily apparent to one skilled in the art that varying substitutions and 
modifications may be made to the invention disclosed herein without departing from the 
scope and spirit of the invention. 

All patents and publications mentioned in the specification are indicative of the 
levels of those skilled in the art to which the invention pertains. 

The invention illustratively described herein suitably may be practiced in the 
absence of any element or elements, limitation or limitations which is not specifically 
disclosed herein. Thus, for example, in each instance herein any of the terms 
"comprising", "consisting essentially of* and "consisting of may be replaced with either 
of the other two'tenrs*. The tenns sari ^pressiom v/irichhave been s;nptoyed awsscS* is 
terms of description and not of limitation, and there is no intention that in the use of such 
terms and expressions of excluding any equivalents of the features shown and described or 
portions thereof, but it is recognized that various modifications are possible within the 
scope of the invention claimed. 

In particular, although some formulations described herein have been identified by 
the excipients added to die formulations, the invention is meant to also cover the final 
formulation formed by the combination of these excipients. Specifically, the invention 
includes formulations in which one to all of the added excipients undergo a reaction 
during formulation and are no longer present in the final formulation, or are present in 
modified forms. 

In addition, where features or aspects of the invention are described in terms of 
Markush groups, those skilled in the art will recognize that the invention is also thereby 
described in terms of any individual member or subgroup of members of the Markush 
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group. For example, if X is described as selected from the group consisting of bromine, 
chlorine, and iodine, claims for X being bromine and claims for X being bromine and 
chlorine are fully described 

Other embodiments are within the following claims. 
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What is claimed is: 

CLAIMS 

1 . An isolated, enriched, or purified nucleic acid molecule encoding a kinase 
polypeptide selected from the group consisting ofSEQ ID NO:122, SEQ ID NO:123, SEQ 
ID NO: 124, SEQ ID NO: 125, SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ 
ID NO: 129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
I JO:i39,. SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NQ:i£2, S?Q SD HO:143, 3EQ. 
ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ 
ID NO: 149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ 
ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ 
ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ 
ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ 
ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ 
ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ 
ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ 
ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ 
lp NO::S4 t 3EG JD.NO:19& SEQ ID NO: 156, SEQ ID NO:|9? ; 3BQ ID NO:T95 : £Z ;? < 
ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ 
ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ 
ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID N0212, SEQ ID NO:213, SEQ 
ID NO:214, SEQ ID NO:215, SEQ ID N0216, SEQ ID NO:217, SEQ ID NO:218, SEQ 
ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ 
ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ 
ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ 
ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ 
ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 
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2. The nucleic acid molecule of claim 1 , wherein said nucleic acid molecule 
comprises a nucleotide sequence that: 

(a) encodes a polypeptide comprising the amino acid sequence set forth 
in SEQ ID NO:122, SEQ IDNO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID 
NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID 
NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID 
NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 

! T 0: - ? : * >iv: JB> NG:t*2; SEQ ID NO:143, SEQ ID NO: 144, SEQ ID VO: l^ v 33$ IT; 
NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID 
NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID 
NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID 
NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID 
NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID 
NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID 
-MOrl96, SEQ ID NOM97, SEQ ID NO:i>% SEQ ID NO:199, SEQ ID NO 3 200, SEQ -ID 
NO:201, SEQ ID NO:2Q2, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 
NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQ ID NO:242; 

(b) is the complement of the nucleotide sequence of (a); 

(c) hybridizes under highly stringent conditions to the nucleotide 
molecule of (a) and encodes a naturally occurring kinase polypeptide; 
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(d) encodes a kinase polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID NO: 126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID N0.139, 
SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NOrlSQ, SEQ IB,NO:!51, SEQ ID WD:152, SEQ ID NO:153, SEQ ID NQ.154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ ID NO:185, SEQ ID N0.186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO205, SEQ ID NO:206, SEQ ID NO:207, SEC; ID N0.2C8, SEQ ID NO:2(?9„ i 
SEQ ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214; 
SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241 , and SEQ ID NO:242, except that it lacks one or more, 
but not all, of a domain selected from the group consisting of an N-terminal domain, a 
catalytic domain, a C-terminal domain, a coiled-coil structure region, a proline-rich region, 
a spacer region, an insert, and a C-terminal tail; 

(e) is the complement of the nucleotide sequence of (d); 
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(f) encodes a domain of an amino acid sequence selected from the 
group set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, 
SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, 
SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, 
5 SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO:14i, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, 
SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, 
*. SEQ ID NO:151, SEQID NO:152. ?SQ -D NO:i53, SEQ ID NO:154, SEQ ID NO: 155. 

r- 

SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO.160, 

10 SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. 
SEQ ID N0.166, SEQ ID NO:167, SEQ ID N0.168, SEQ ID NO:169, SEQ ID NO:170, 
SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, 
SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, 
SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, 

15 SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, 
SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, 
SEQ ED NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, 
SEQ ED NO:201, SEQ ID NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, 
««. S S£Q EDNO:206, SEQ ID NQ:207, SEQ ID NC:20o, SEQ IDNO:?C5 "3Q Ip NO:?!©,- 

20 SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ED NO:215, 
SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, 
SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ED NO:225, 
SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, 
SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, 

25 SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, 
SEQ ID NO:241, and SEQ ID N0242, wherein said domain is selected from the group 
consisting of an N-terminal domain, a catalytic domain, a C-terminal domain, a coiled-coil 
structure region, a pro line-rich region, a spacer region, an insert, and a C-terminal tail; 
(g) is the complement of the nucleotide sequence of (f); 

30 (h) encodes a polypeptide comprising an amino acid sequence selected 

from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ED NO:124, SEQ ED 
N0.125, SEQ ID NO:126, SEQ ID NO:127, SEQ ED NO: 128, SEQ ED NO:129, SEQ ED 
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NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID 
NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID 
NO.140, SEQ ID N0.141, SEQ ID N0.142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID 
NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID 
5 NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID 
NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID 
NO:160, SEQ ID N0.161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID 
•mi«j. i SEQJD.NOa66,'SEQ.ID,NO:1<57, SEQ 'ID NO-,£S, 5EriIVNG:169, SEQ JD~.,... 
NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID 

10 NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID 
NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO.183, SEQ ID NO:184, SEQ ID 
NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID 
NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID 
NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID 

15 NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID 
NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID 
NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID 

NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID * 
• . . KQ^^mn. ID NCii2Zi<SEQ ID NO:2?2 r SEQ B.) NOfflB,'£BQ-2i NC^, Z 7 ! ^ SB ,.: : , - ^ '$& 
20 NO:225, SEQ B> NO:226, SEQ JD NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID 
NO^30, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ JD NO:234, SEQ ID 
NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ B> NO:239, SEQ ID 
NO:240, SEQ ID NO:241, and SEQ ID NO:242, except that it lacks one or more, but not 
all, of the domains selected from the group consisting of an N-terminal domain, a catalytic 
25 domain, a C-terminal domain, a spacer region, a proline-rich region, a coiled-coil structure 
region, and a C-terminal tail; or 

(i) is the complement of the nucleotide sequence of (h). 
3. The nucleic acid molecule of claim 1 , further comprising a vector or 
promoter effective to initiate transcription in a host cell. 

30 
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4. The nucleic acid molecule of claim 1 , wherein said nucleic acid molecule is 
isolated, enriched, or purified from a mammal. 

5. The nucleic acid molecule of claim 4, wherein said mammal is a human. 

6. A nucleic acid probe for the detection of nucleic acid encoding a kinase 
polypeptide in a sample, wherein said polypeptide is selected from the group consisting of 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 

i«;.NO:- 4 .;2i'SEQ:iD NG:133, SEQ !DMO:134. SFQ ,^NC>:. 35 s ^Q i£: - 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146,' 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID N0.149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, 
SEQ ID NO:157, SEQ IDNO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 
SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ED NO:176, 
SEQ ID NO:177, SEQ ID NO: 178, SEQ ID NO:179, SEQ IDNO:180, SEQ ID NO:181, 
SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, 
SEQ ID NO: ! 87, $EQ ID ;^:I88, SEQ. ED NO:l<39, SEQ ID NO: 1 90, SHQ'-I-.; NO 291, • 
SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID N0.195, SEQ ID NO:196, 
SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ID NO203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, 
SEQ ID NO:212, SEQ ID N0213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231 , 
SEQ ID NO:232, SEQ ID N0233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 
andSEQIDNO:242. 
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7. The probe of claim 6, wherein said polypeptide is a fragment of the protein 
encoded by an amino acid sequence selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ E>NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
, <:i4o. : EQ ID NO:i49 SEQ ID NO:150, SEO JD lvO:\$l 3 

NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
N0.162, SEQ ID N0.163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202 ; SEQ ID NG'SOS; SEQ, 3D WC..'X4, SEQ ID .-40:205. SEQ NO:206 : SEQ !D V 
NO:207, SEQ ID NO^08, SEQ ID NO:209, SEQ ID NO:2I0, SEQ ID NO:21 1 , SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO.216, SEQ ID 
NO:217, SEQ ID N0^18, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
IDNO:242. 
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8. A recombinant cell comprising a nucleic acid molecule encoding a kinase 
polypeptide selected from the group consisting of SEQ ID N0.122, SEQ ID N0.123, SEQ 
ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ 
ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ 
ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ 
c €T> NO:149^SEQ IDNC.150, SEQ B> NO: 15.1, SEQ. ID NO: 152* SEQ ID NO: 15° S5Q 
ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ 
ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO: 163, SEQ 
ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ 
ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ 
ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ED NO:183, SEQ 
ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ 
ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ 
ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ 
ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ 
ID NO:2(W 5 SEQ ID NO:205, SEQ -ID NO:206, SEQ ID NO:207, $7'.Q ID NO:20£ ; SEQ 
ID NO:209, SEQ ID NO210, SEQ ID N021 1, SEQ ID NO:212, SEQ ID NO:213, SEQ 
ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ 
ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO.222, SEQ ID NO:223, SEQ 
ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ 
ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ 
ID NO.234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ 
ID NO.-239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 
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9. The cell of claim 8, wherein said polypeptide is a fragment of a protein 
encoded by an amino acid sequence selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO: 136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
' ^ai47, SEQjn> NO:14^SBiQ/S>«0: 1AZ, SEQ ID KO:150, SEQ ID MO:151 } SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ED NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO.185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SiJQ/lD SEQ1D NO:204, SEQ ID NO:205, SHQ ID NO:206; SEQ ID 

NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID N0^16, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NOi26, SEQ ID 
NO:227, SEQ ID N0^28, SEQ ID NO:229, SEQ ID NO:230, SEQ ID N0^31, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID N0^38, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
IDNO:242. 
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10. An isolated, enriched, or purified kinase polypeptide selected from the 
group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, 
SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, 
SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, 
SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO: 145, 
SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, 
£BQ IDi<iO:15i, SEQ ID NO: 1 52; SEO/ID NO: 153, SEQ ID ?SQ 51-, 

SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, 
SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. 
SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, 
SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, 
SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, 
SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, 
SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, 
SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, 
SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, 
SEQ ID NO201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, 
" SEQ IDNO:206; SEQ'IDNO:20;, £EQH> NO:208, SEQ ID 1:0:299, SE03D NO:2ii, 
SEQ ID NO:21 1, SEQ ID N0212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, 
SEQ ID N0216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, 
SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, 
SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, 
SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, 
SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, 
SEQ ID NO:241, and SEQ ID NO:242. 
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1 1 . The polypeptide of claim 1 0, wherein said polypeptide is a fragment of the 
protein encoded by an amino acid sequence selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ED NO:146, SEQ ID 
£0:147; SEQ ID Vbl'M, SEQ fi) NC.K9, LEQ ID NO:150, SEQ ID NO:!5i, T? 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ED NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ED 
NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ EO NO:170, SEQ ED NO:171, SEQ EO 
NO:172, SEQ ID NO:173, SEQ EO NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ID 
NO:177, SEQ EO NO:178, SEQ EO NO:179, SEQ EO NO:180, SEQ ID NO:181, SEQ EO 
NO:182, SEQ EO NO:183, SEQ EO NO:184, SEQ ED NO:185, SEQ ID NO:186, SEQ EO 
NO:187, SEQ EO NO:188, SEQ EO NO:189, SEQ EO NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ EO NO:193, SEQ ID NO:194, SEQ EO NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ EO NO:198, SEQ EO NO:199, SEQ EO NO:200, SEQ ID NO:201 , SEQ EO 
TtffacZ SElQ?iONO:203, SEQ 2D Nt*2iW, SEQ tD NtiiKS,' 8BQ'Z> HO:2C5, SEQ ID" 
NO:207, SEQ 2D NO:208, SEQ ID NO:209, SEQ EO NO:210, SEQ ID NO:21 1 , SEQ EO 
N0212, SEQ ID NO:213, SEQ ID NO:214, SEQ EO NO:215, SEQ ID NO:216, SEQ EO 
NO:217, SEQ EO NO:218, SEQ ID NO:219, SEQ EO NO:220, SEQ ID NO:221, SEQ EO 
NO:222, SEQ ID NO:223, SEQ EO NO:224, SEQ EO NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ EO NO:229, SEQ EO NO:230, SEQ ID NO:231, SEQ EO 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ EO NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ED NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
IDNO:242. 

12. The polypeptide of claim 10, wherein said polypeptide comprises: 

(a) an amino acid sequence selected from the group consisting of SEQ 
EO 1*0:122, SEQ EO NO:123, SEQ ID N0.124, SEQ ID NO:125, SEQ EO NO:126, SEQ 
EO NO:127, SEQ EO NO:128, SEQ EO NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ 
ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ED NO:136, SEQ 
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ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ 
ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ 
ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ 
ID NO:152, SEQ ID N0.153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ 
ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ 
ID NO:162, SEQ ID NO:163, SEQ ID N0.164, SEQ ID NO:165. SEQ ID NO.166, SEQ 
ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ 
OD NO:l*72; SEQ ID*NO:173 4 $R$J&&&i?4, SSQ'lb &):•! V:>, SEQ ID N©:!76, SEQ i 
ID NO:177> SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ 
ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ 
ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ 
ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ 
ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ 
ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ 
ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ 
ID N0212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ 
ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ 
»BKQ:227, SEQ ID NO:228, SEQ E>NO:2?0, SEQIDNO:230, SiSQ W> tZG&i , S£Q 
ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ 
ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and 
SEQE>NO:242; 

(b) an amino acid sequence selected from the group consisting of SEQ 
ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ 
ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:13 1, SEQ 
ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ 
ID NO.137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ 
ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO: 146, SEQ 
ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ 
ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ 
ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ 
ID Nai62, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ 
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ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ 
ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ 
ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ 
ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ 
ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ 
ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ 
ID NO:197, SEQ ID N0.198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ 
ID.NQ:202,,SEQ JD NO:203; SEQ ID NO704, SSO J?i NC:2G5, S2Q iD NO:2Q6;.SEQ 
ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ 
ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ 
ID NO:217, SEQ IDNO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ 
ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ 
ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ 
ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and 
SEQ ID NO:242, except that it lacks one or more, but not all of the domains selected from 
the group consisting of an N-terminal domain, a catalytic domain, a C-terminal domain, a 
spacer region, a proline-rich region, a coiled-coil structure region, and a C-terminal tail 

.*e)~.' v a domain of at? amino, scid sequence EtJssfev, now ihe.grr-i->> at: j 
forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID 
NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID 
NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID 
NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID 
NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID 
NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID N0.155, SEQ ID 
NO: 156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:l 59, SEQ ID NO: 160, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
NO:166, SEQ IDNO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID 
NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID 
NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID 
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NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID 
NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID 
NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ED NO:199, SEQ ID NO:200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO207, SEQ ID NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ID 
N0:21 1, SEQ ED N0212, SEQ ED N0213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED 
NO:216, SEQ ED NO:217, SEQ ID N0218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED 
;£k221/£BQ ID NO:222, SEQ TD NO:223;SEQ EDNO;?24, SEQ U>NO£2S, ^'fi?W. 
NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED 
NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED 
N0.236, SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED 
NO:241, and SEQ ED NO:242 wherein said domain is selected from the group consisting 
of a C-terminal domain, a catalytic domain, an N-terminal domain, a spacer region, a 
proline-rich region, a coiled-coil structure region, and a C-terminal tail. 

13. The kinase polypeptide of claim 10, wherein said polypeptide is isolated, 
purified, or enriched from a mammal. 

14. The kinase polypeptide of claim 13, wherein said mammal is a human. 

15. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA1445?4;AAn6841,:'AA2^ % . 
N42050, AA476563, AA626690, AA960957, H19102, AA045601, AA107515, 

AA1 09508 or AA887783 polypeptide. 

1 6. The kinase polypeptide of claim 1 0, wherein said polypeptide is a H602 1 5, 
AA197883, AA297313, W30246, AA172300, AA383293, AA542015, H01248, N23936, 
W44160, 2R22-5-11, 5R72-18-1, AA021445, AA207220, AA426580, AA544838, 
W90839, 5R79-54-1, AA839940, R19772 or 5R72-8-2 polypeptide. 

1 7. The kinase polypeptide of claim 1 0, wherein said polypeptide is a 
AA234451 polypeptide. 

1 8. The kinase polypeptide of claim 1 0, wherein said polypeptide is a 5R65- 1 6- 
1, AA061797, AA065538, AA124976, AA397553, AA435956, AA575635, AA626859, 
AA789239, AI086865, H17727, H29974, AA557536 or N28606 polypeptide. 

1 9. The kinase polypeptide of claim 1 0, wherein said polypeptide is a 
AA631990 or W08549 polypeptide. 
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20. The kinase polypeptide of claim 10, wherein said polypeptide is a 5R72-16- 
2 f R19927 or R43524 polypeptide. 

21. The kinase polypeptide of claim 10, wherein said polypeptide is a 5R57-10- 
2 polypeptide. 

22. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA232253 polypeptide. 

23. The kinase polypeptide of claim 1 0, wherein said polypeptide is a 
.^MSO^V AA 5 j363'4H-, R8S5-58 or N34 132 polypeptide. • 

24. The kinase polypeptide of claim 1 0, wherein said polypeptide is a 
AA098024or S11RTKIO6 polypeptide. 

25. The kinase polypeptide of claim 1 0, wherein said polypeptide is a R47805, 
AA099102, AA589241, H85811, AA013524, AA452647, AA840598, AA088547, 
AA139478, AA826850, R87679, W65887, H97685, W20810, AA599286, AA425725, 
AA1 03218, AA711829, AA060026, AA399669, AA758539, AA883975, AA948538, 
AA018361, AA215311, AA311714, AA498104, 5R69-17-2, 5R69-23-3, 5R69-26-2, 
AA1 18352, AA396601, AA671275, AA278842, AA460132 orH05721 polypeptide. 
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26. An antibody or antibody fragment having specific binding affinity to a 
kinase polypeptide selected from the group consisting of SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO: 142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
N©:T48; SEQ ID Nb:545, SEQ ID NO: 150, SEQ ED NO: 151, "SEQ &Vn6:132, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID N0.156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ED NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ED NO:185, SEQ ED NO: 186, SEQ ED NO:187, SEQ ED 
NO:188, SEQ ED NO:189, SEQ ED NO.190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED 
NO:193, SEQ ED NO:194, SEQ ID NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED 
NO:198, SEQ ED NO:199, SEQ ID NO:200, SEQ ED NO201, SEQ ED NO:202, SEQ ED 
* NO:2C3, SE$£&' N02C4, SEQ ID NO:205, SEQ ID NO:io6, SEQ iD «'O:207, SEQ L? 
NO:208, SEQ ED NO:209, SEQ ID NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED 
NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED 
NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED 
NO.-228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED 
NO:233, SEQ ED N0234, SEQ ED NO:235, SEQ ED NO:236, SEQ ID NO:237, SEQ ID 
N0.238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242. 

27. The antibody or antibody fragment of claim 26, wherein said polypeptide 
comprises: 

(a) an amino acid sequence selected from the group consisting of SEQ 
ID NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ 
ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ID NO:130, SEQ ED NO:131, SEQ 
ID NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ 
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ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ 
ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO: 145, SEQ ID NO:146, SEQ 
ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ 
ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ 
ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ 
ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO: 165. SEQ ID NO:166, SEQ 
ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ 
m imiTK SBQ IDN0:17S, SSQ>D NO: 174, SEQ ID NO: 1 75; SEQ ID NO: 176; S5Q 
ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ 
ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ 
ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ 
ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ 
ID NO:197, SEQ ED NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ED NO:201, SEQ 
ID NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ 
ID NO:207, SEQ ED NO:208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ 
ID NO:212, SEQ ED NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ 
ED NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ED NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ ID NO:226, SEQ 
ID NO:227, SEQ ED NO:22S, SEQ ID 140:229, SEQ ID NO:23G, SEQ ID NO:23 1, SEQ 
ID N0532, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ 
ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and 
SEQIDNO:242; 

(b) an amino acid sequence selected from the group consisting of SEQ 
ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ 
ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:13l, SEQ 
ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ED NO:136, SEQ 
ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID N0:141, SEQ 
ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID N0.146, SEQ 
ID NO:147, SEQ ID NO:148, SEQ ID N0.149, SEQ ID NO:150, SEQ ID N0:151, SEQ 
ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ED N0.155, SEQ ED N0:1 56, SEQ 
ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ 
ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ 
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ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ 
ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ 
ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ 
ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ 
ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ 
ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ 
ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ 
^ NQ:202, SEQ ID NO^03; SEQ ID NO 2W.SEQ ID NO:205, f:£Q fp NO:206,.SEQ * - 
ID NO:207, SEQ ED NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ 
ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ 
ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ 
ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ 
ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ 
ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and 
SEQ ID NO:242, except that it lacks one or more, but not all, of the domains selected from 
the group consisting of a C-terminal domain, a catalytic domain, an N-terminal domain, a 
spacer region, aproline-rich region, a coiled-coil structure region, and a C-termina] tail. 

(c); a domain of an amino^ctd sequence selected -ftcna Ihe group sst. v 
forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID 
NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID 
NO:131, SEQIDNO:132, SEQIDNO:133, SEQ IDNO:134, SEQ IDNO:135, SEQ ID 
NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
NO:141, SEQ E)NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID 
NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID 
NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID 
NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID 
NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID 
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NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID 
NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID 
NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID N0:199, SEQ ID NO:200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
5 NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID N0:2 1 0, SEQ ID 
NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:22 i, SEQ IDvNO:222, SEQ ID NO:223 f SEQ ID NO:224, SEQ IT* NO:255, SEQ JD^.Ui 
NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
10 NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQ ID NO:242 wherein said domain is selected from the group consisting 
of a C-tenninal domain, a catalytic domain, an N-terminal domain, a spacer region, a 
proline-rich region, a coiled-coil structure region, and a C-tenninal tail. 
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28. A hybridoma which produces an antibody having specific binding affinity 
to a kinase polypeptide selected from the group consisting of SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ED 
N0.138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ED NO:147, SEQ ID 
NO:K2,*S£Q ID NG:149, SEQ ID NG:150. SEQ ED NOttSl, SEQ 72 NO:? 52. H 
NO:153, SEQ ID NO:154, SEQ ID NO:l55, SEQ ED NO:156, SEQ ID NO.157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ED 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ED 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID 1*0:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202 SEQ ID 
N T O:203, SEQ ID NO:2U4, SEQ ED NO:205; SEQ ED NO:206, SEQ TO- MO:207 r SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
N0233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 

29. A method for identifying a substance that modulates kinase activity 
comprising: 

(a) contacting a kinase polypeptide selected from the group consisting 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 
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SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, 
SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID N0:171, 
SEQ ID WOt!72, ££Q.$U NOrWS.'SEQ JO NO: 174, SEQ ID NO;' 75, SEQ ID N? ? 11 
SEQ ID NO:177, SEQ IDNO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, 
SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ED NO:185, SEQ ID NO:186, 
SEQIDNO:187,SEQIDNO:188,SEQIDNO:189, SEQEDNO:190, SEQEDNO:191, 
SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, 
SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NOSOl, 
SEQ ID NO:202, SEQ ID NO203, SEQ ID NO:204, SEQ ED NO:205, SEQ ED NO:206, 
SEQ ED NO:207, SEQ ED NO208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:21 1, 
SEQ ED NO:212, SEQ ED N0213, SEQ ID NO:214, SEQ ED NO:215, SEQ ED NO:216, 
SEQ ID NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, 
SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, 
' SEQ ID NO:227, SEQ ID NO:228, SEQ ID NC:229 ; L5Q ID NO:23 J, SEQiE) NG:231, 
SEQ ED N0.232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ID NO:236, 
SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241 , 
and SEQ ED NO:242 with a test substance; 

(b) measuring the activity of said polypeptide; and 

(c) determining whether said substance modulates the activity of said 

polypeptide. 

30. A method for identifying a substance that modulates kinase activity in a 
cell comprising: 

(a) expressing a kinase polypeptide in a cell, wherein said polypeptide 
is selected from the group consisting of SEQ ED NO: 122, SEQ ED NO: 123, SEQ ED 
NO:124, SEQ ID NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED 
NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED NO:132, SEQ ED NO:133, SEQ ID 
N0.134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ID 



WO 00/73469 



154 



PCT/US00/14842 



NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID 
NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID 
NO:149, SEQ ID NO:150, SEQ ID N0:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID 
NO:I54, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID 
NO:159, SEQ ID NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID 
NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ IDNO:167, SEQ ID NO:168, SEQ ED 
NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
-^0:m^EQ ® NO:l75- SF^il> N0.276, SEQ ID NO:I77; SEQ ID NO:178, SEQ ID 
NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NC:183, SEQ ID 
NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ IDNO:187, SEQ ID NO:188, SEQ ID 
NO:189, SEQ ID NO:190, SEQ ID N0:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID 
NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID 
NO:199, SEQ ID NO:200, SEQ ID NO201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID 
NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID 
NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID 
NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID 
NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ED 
NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID 
NQ:229; SEQ ID NO:230 : SEQ ID NOi231, SEQ ID NO:232, S&QkV 35Q ID 

NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ED NO:237, SEQ ID NO:238, SEQ ED 
NO:239, SEQ ID NO:240, SEQ ED NO:241, and SEQ ID NO:242; 

(b) adding a test substance to said cell; and 

(c) monitoring a change in cell phenotype or the interaction between 
said polypeptide and a natural binding partner. 



WO 00/73469 



PCT/US00/14842 



155 

31. A method for treating a disease or disorder by administering to a patient in 
need of such treatment a substance that modulates the activity of a kinase selected from 
the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID 
NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID N0:128, SEQ ID NO:129, SEQ ID 
NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID 
NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID 
NO: 140, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 144, SEQ ID 
NO:145; SEQ ID NO:i4£ SEQ © NO :!47, S*Q I£> NO:148, 3LQ £} NO: 149, SEOID 
NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ IE* 
NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID 
NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID 
NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID 
NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID 
NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID 
NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID 
NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID 
NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID 
NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID 
NO:20G. SBQ roi^O:201, SEQ ID NOr2i;2 ; SEQTD NG:2G3, SEQ /D NO:204. 2EQ ID ' 
NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID 
NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID 
NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID 
NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID 
NO:225, SEQ ID NO:226, SEQ ID N0227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID 
NO:230, SEQ ID NO:23i, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID 
NO:235, SEQ ID NO:236, SEQ ID N0237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID 
NO:240, SEQ ID NO:241, and SEQ ID NO:242. 

32. The method of claim 3 1 , wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 
neurodegenerative disorders, and cancer. 

33. The method of claim 31, wherein said substance modulates kinase activity 

in vitro. 
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34. The method of claim 33, wherein said substance is a kinase inhibitor. 

35. A method for detection of a kinase polypeptide in a sample as a diagnostic 
tool for a disease or disorder, wherein said method comprises: 

(a) contacting said sample with a nucleic acid probe which hybridizes 
under hybridization assay conditions to a nucleic acid target region of a kinase polypeptide 
selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID KO: ;30,:SEQ ID^NO: 131, SEQ ID NO: 132. SEQ ID NC*:133, SSQ ID NO:134jv* 
SEQ ID NO:135,SEQ ID NO:136, SEQ IDNO:137, SEQ ID NO:138, SEQ ID NO:139, 
SEQ ID NO:140, SEQ ID NO:141, SEQ IDNO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ED NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ED NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ EDNO:182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ 3D NO:185, SEQ P.i NO:186, SEQ ID NO: 187, SEQ ID NOrlSS, SEQ ID KO;iSS, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ED NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:2l4, 
SEQ ID N0215, SEQ ID NO:216, SEQ ID NO:217, SEQ ED NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ED NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ID NO:23 1 , SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ED NO.238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, said probe comprising the 
nucleic acid sequence encoding said polypeptide, fragments thereof, or the complements 
of said sequences and fragments; and 
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(b) detecting the presence or amount of the probe:target region hybrid 
as an indication of said disease. 

36. The method of claim 35, wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 
neurodegenerative disorders, and cancer. 

37. A method for detection of a kinase polypeptide in a sample as a diagnostic 
tool for a disease or disorder, wherein said method comprises: 

(a) comparing a nucleic acid target region enco J ^g i- e 
polypeptide in a sample, wherein said kinase polypeptide is selected from the group 
consisting of SEQ ID NO:l22, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ 
ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ 
ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ 
ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ 
ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ 
ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ 
ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ 
ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ 
ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NQ:164, SEQ ID NO:165. SEQ 
ID NO:166, SEQlD NQ:167 V 52Q iL MO:168, SEQ ID NO:I69, 35Q ID NO170, SEQ . 
ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ 
ID NO:176, SEQ ED NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ 
ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ 
ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ 
ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ 
ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ED NO:200, SEQ 
ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ 
ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ 
ID NO:21 1, SEQ ED NO:212, SEQ ID NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ 
ID NO:216, SEQ ED NO:2 17, SEQ ID NO:218, SEQ ID NO:219, SEQ ED NO:220, SEQ 
ED NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ 
ID NO:226, SEQ ED NO:227, SEQ ID NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ 
ID NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ 
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ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241, and SEQ ID NO:242, or one or more fragments thereof, with a control nucleic 
acid target region encoding said kinase polypeptide, or one or more fragments thereof; and 

(b) detecting differences in sequence or amount between said target 
region and said control target region, as an indication of said disease or disorder. 

38. The method of claim 37, wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 
: ' ^ife^dc^-^rative is^rdcrc, and cancer. ' ; *** • v : " - ' ■' :,Vl v . n .v . 
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FIGURE 1A 



SEQ ID NO: 122_X69117_H BARK2_H 

MADLEAVLADVS YLMAMEKS KATPAARASKRI VLPEP S I RS VMQKYLAERNE I TFDKI FN 
QKIGFLLFKDFCLNEINEAVPQVKFYEEIKEYE 

SHPFSKQAVEHVQSHLSKKQVTSTLFQPYIEEICESLRGDIFQKFMESDKFTRFCQWKNV 

ELNIHLTMNEFSVHRI IGRGGFGEVYGCRKADTGKMYAMKCLDKK^ 

IMLSLVSTGDCPFIVCMTYAFHTPDKLCFILDLMNGGDLHYHLSQHGVFS 

1 1 LGLEHVHNRFWYRDLKPANI LLDEHGHARI SDLGLACDFSKKKPHASVGTHGYMAPE 

VLQKGTAYDS S ADWFSLGCMLFKLLRGHS PFRQHKTKDKHE I DRMTLTVNVELPDTF S PE 

LKSLLEGLLQRDVSKRLGCHGGGSQEVKEHSFFKGVDWQ PPRGEVNAA 

DAFDIGSFDEEDTKGIKLLDCDQELYKNFPLVISERWQQEVTETVY^ 

LT^QILSinSS^ 

APKFLNKPRSGTVELPKPSLCHRNSNGL 

SEQ ID NO: 123_AA144574_M BARK2J4 

CFWYRDLKPANI LLDEYGHVRI SDLGIACDFSKKKPHASVGTHGYMAPEVLQKGTCYDS 

S ADWFSLGCMLFKLLRGHS P FRQHKTKDKHE I DRMTLTVNVQLPDAFS PELRSLLEGLLQ 

RDVSQRLGCGGGGARELKEHIFFKGIDWQHVYLRKYPPPLIPPRGEVNAADAFDIGSFDE 

EDTKGIKLLDCDQDLYKNFPLVISERWQQEVVETIYDAVNADTDKI^^ 

EDYAMGKDCIMHGYMLKLGNPFLTQWQRRYFYLFPNRLEWRGEGESRQSLLTMEQIMS^ 

ETQIKDRKCILLRIKGGKQFVLQCESDPEFAQWLKELTCTFNEAQRLLRRAPKFLNKPRA 

AILEFSKPPLCHRNSSGL 

SEQ ID NO: 124_AA826850_H 

MGSSMSAATARRPVFDDKEDVNFDHFQILRAIGKGSFGKVCIVQKRDTEKMYAMKYM 
QC I ERDEVRNVFRELE I LQE I EHVFLVNLWYS FQDEEDMFMVVDLLLGGD 
FSEDTVRLYI CEMALALDYT .RGQHI I HRDVKPDNI LJjDERGHAHLTDFNI ATI I KDGERA 

*^!AXjAGTK£ ; ; H* I FXSF^/NC^TGYSFEVDiv^SVG vM AYET iTj5^*L> 7£ jMiS^-ir;* v* ■ a 1 r v 

QLFSTVSVOYVPTWSKEMVALLRKLLTVNPEHRLSSLQDV 

PGFVPNKGRLHODPTFELEEMILESRPL^^ 

AIQQDFVIFNREKLKRSQDLPREPLPAPESRDAAEPVEDEAERSALPMCGPICPSAGSG 
SEQ ID NO: 125_AA960957_H 

MGGNHSHKPP VFDENEEVNFDHFQ I LRA I GKGS FGKVC I VQKRDTKKMYAMKYMNKQKC I 

ERDEVRNVFREIX?IMQGLEHPFLVNLWYSFQDEEDMFMVVDT ,T .T iGGDLRYHLQQNVHFTE 

GTVKLYI CELALALEYLQRYHI IHRDI KPDNI LLDEHGHVH I TDFNI ATWKGAERAS SM 

AGTKPYMAPEVFQVYMDRGPGYS YPVDWWSLGI TAYELLRGWRPYE IHS VTPIDE I LNMF 

KVERVHYSSTWCKGMVALLRKLLTKDPESRVSSLHDIQSV^ 

VPNKGRLNCDPTFELEEMILESKPLHKKKKRLAKNRSRD^ 

EFI I FNREKLRRQQGQGSQLLDTDSRGGGQAQS KLQDGCNNNLLTHTCTRGCS S 

SEQ ID NO: 126_TBK1_H 

MQSTSNHLWLLSDILGQGATANVFRGRHKKTGDLFAI KVFNNI SFLRPVDVQMREFEVLK 
KLNHKNIVKLFAIEEETTTRHKVLIMEFCPCGSLYTVLEEPSNAYGLPESEF 
GGMNHLRENG I VHRD I KPGNI MRVI GEDGQSA^YKLTDFGAARELEDDEQFVSLYGTE EYL 
HPI^YERAVLRTOHQKKYGATVDLWS IGVTFYHAATGSLPFRP ITG 
KPSGAISGVQKAENGPIDWSGDMPVSCSLSRGLQVLLTPVLANILEADQEKCWGFE^ 
ETSDILHRMVIHWSLQQMTAHKIYIHSYNTATIFHELVYKQTKI I SSNQELI YEGRRLV 
LEPGRLAQHFPKTTEENP I FWSREPLNTIGLI YEKI SLPKVHPRYDLDGDASMAKAI TG 
WCTACRIASTLLLYQELMRKGIRWLIELIKDDYNETVHKKTEWITI^ 
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FIGURE IB 

VYEKU4KINLEAAELGEISDIHTKLLRLSSSQGT^ 

GTHPKDRNVEKLQVLLNCMTE I YYQFKKDKAERRLAYNEEQI HKFDKQKLYYHATKAMTH 

FTDECVKKYEAFLNKSEEWIRKMLHLRKQI^SLTNQCF 

KMFTASSGIKHTMTPIYPSSNTLVEMTIX^MKKLKEEMEGVVK^ 

GGLRNVDCL 

SEQ ID NO: 127_AA305176_H 

MDPTAGS KKEPGGGAATEEGVNRI AVPKPPS I EEFS I VKP I SRGAFGKVYLGQKGGKLYA 
VKVVK3CADMINKNMTHQVQAERDALALSKSPFIVHLYYS 

LLHI YGYFDEEMAVKYI SEVALALDYLHRHGI I HRDLKPDNML I SNEGH I KLTDFGLSKV 

ETSQLSQGLVC^ KSO^TVAS 
SASSQSHTFI SSVESECHSSPKWEKDCQV 

SEQ ID NO: 128_AA116841_M 

TRPIPWPEGEEKLSDNAQSAMDMLXTIDDSKRAGMRELKQ 
PQPDDETDTSYFEARNNAQHLTVSGFSL 

SEQ ID NO: 129_AA256100_H 

MAMTAGTTTTFPMSNHTRERVTVAKLTLENFYSNLILQra 

EEKKLRRSQHARKETEFLRLKRTRLGLDDFESLKVI GRGAFGEVRL VQKKDTGH I YAMKI 
LRKSDMLEKEQVAH I RAERD I LVEADGAWWKMFYS FQDKRNL YL I MEFL PGGDMMTLLM 
KKDTLTEEETQFYISET\nJVIDAIHQLGFIHRDIKPDNLLLDAKGHVKL 
AHRTEFYRNLTHNPPSDFSFQN1WSKRKAETWKKNRRQLAYSTVGTPDYIAP 
NKLCDWWSLGVIMYEMLIGYPPFCSETPQETYRKVMNWKETLW 

FCIDSENRIGNSGVEEIKGHPFFEGVDWEHIRERPAAIPIEIKSIDDTSNFDDFPESDIL 
QPVPNTTEPDYKSKDWVFLNYTYKRFEGLTQRGS IPTYMKAGKL 

SEQ ID NO: 130_AA21082d_H 

DSLLPTPALGTPLPIPWPVGSLRTPLSLESTRSPTQRLLPSTPKDPAILRSPPPARSFLG 

SPLSHHLLTRSRGSRTQGPPGPPGGSRVGSRRAVPGLPPWPPPPHYPAGLPGSPGPGSPP 

PPGGLELQSPPPLLPQIPAPGSGVSFHIQIGLTREFVLLPAASEIJ^ 

PECGFYGLYDKI LLFKHDPTS ANLLQLVRS SGD I QEGDLVEWLS AS ATFEDFQ I RPHAL 

TVHSYRAPAFC3DHCGEMLFGLWQGLKCDGCGLNYHKRCAFSIP 

ASGHSVRLGTSESLPCTAEELSRSTTELLPRRPPSSSSSSSASSYTGRPIELDKMLLSK^ 
KTOHTFLIHSYTRPTVCQACKKLLKGL 

GDVPMEEATDFSEADKSALMDESEDSGVI PGSHSENALHASEEEEGEGGKAQSSLGYI PL 
MRWQS VRHTTRKS STTLREGWVVHYSNKDTIJIKRHYWRLDCKC I TLFQNNTTNRYYKE I 
PLSEILTVESAQNFSLVPPGTNPHCFEIVTANATYFVGEMPGGTPGGPSGQGAEA 
ETAIRQALMPVILQDAPSAPGHAPHRQASLSISVSNSQIQENVDIATVYQIFPDEVLGSG 
QFGVVYGGKHRKTGRDYAVKVIDKLRFPTKQESQLRNEVAILQSI^ 
EKVFVVMEKLHGDMIiEM I L S S EKGRLPERLTKFL I TQ I L VALRHLHF KN I VHCDL KPENV 
LLASADPFPQVKLCDFGFARI IGEKSFRRSVVGTPAYLAPEVLLNQGYNRSLDMWSVGVI 
MYVSLSGTFPFNEDEDINDQIQNA7VFMYPASPWSHISAGAIDLINNLLQVKMRKRYS 
SLSHPWLQEYQTWLDLRELEGKMGERYITHESDDARWEQFAAEHPLPGSGLPTO 
CPPQDHDMQGLAERI SVL 

SEQ ID NO: 131_AA127299_H 

I QFI I VGAKDLLAMDSNGLSDP YI KITNLSQKTKVI KKTLTPTWNETFFVHFPEKTTLEL 
ECWDHDTFSDDFI GKAS I SLAE I PALAEVDMW IDMKTKKGEFAGK 
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FIGURE 1C 



SEQ ID NO: 132_AA316804_H 

MSANNSPPSAQKSVLPTAIPAVLPAASPCSSPKTGLSARLSNGSFS 
SFLLQIGLTRESVTIEAQELSLSAVKDLVCSIVYQKFPECGFFGMYDKILLFRHDMNSEN 
I LQL I TS ADE I HEGDLVEWLS ALATVEDFQ I RPHTL YVHS YKAP TFCD YCGEMLWGLVR 
QGLKCEGCGLNYHKRCAFKIPNNCSGWKRRLSNVSL^ 

HVHQEPSKRIPSWSGRPIWMEKMVMCRVKVPHTFAVHSYTRPTICQYCKRLLKGLFRQ 
QCKDCKFNCHKRCASKVPRDCLGEVTFNGEPSSLGTDTDIPMDIDMTO 
EEPSPPEX>KMFFLDPSDLDVERDEEAVKTISPSTSNNIPLMRWQSIKOT 
GWMVHYTSRDNLRKRHYWRLDSKCLTLFQNESGSKYYKE I PLSEI LRI S S PRDFTNI SQG 
SNPHCFEI ITDTMVYFVGEWJGDSSHNPVLAATGVGLDVAQSWEKA 
erSPGQGKDHKDLST^^ 

dvai kvidkmrfptkqesqlrnevailqnlhhpgivnlec^ 

emilsseksrlperitkfmvtqilvalrnlhfknivh^ 

fgfari igeksfrrswgtpaylapevlrskgynrsldmwsvgvi i yvslsgtfpfnede 

dindqiqnaafmyppnpwreisgeaidlinnllqvkmrkry 

lrefetrigeryithesddarweihaythnlwpkhfimapnpddmeedp 

seq id no: 133_pknbeta_h 

meegaprqpgpsqwp pedekevi rrai qkelki kegvenlrrvatdrrhlghvqqllrs s 
nrrleqlhgelrelharillpgpgpgpaepvasgprpwaeqlrarhleai^ 

kqgaenmthtcasgtpkerkllaaam 

eelqhrlhveaavaegaknvvkllssrrtq^ 

eqlppahplrsrvtrelraavpgypqpsgtpvkptal^ 

aaalasspsegwi^tkakhqrgrgelasevlavlkvdnrwgq 

plerareleigvhwrdwrqlcgvaflrledfldnachqlslslvpqgl 

errprlqrqerifskrrgqdflrrsqmnlgmaawgrlvf^nllppcsspstisppkgcpr 

*f>TTLREASDPATP3NFL?rn^ 

RGPSPPASPTRKPPRLQDFRCIAVLGRGHFGKVLLVQFKGTGKYY 

IESLYCEKRILEAVGCTGHPFLLSIJ^VCFQTSSHARFVTEFVPGGDLM^ 

ARFYVACWLGLQFLHEKKI I YRDLKLDNT J J iDAQGFLKIADFGLCKEG IGFGDRTSTFC 

GTPEFLAPEVLTQEAYTQAVDWWALGVLLYEMLVGECPFPGDTEEEVTO 

FLSVQGLEF I QKLLQKCPEKRLGAGEQDAEE I KVQPFFRTTNWQALLART I QPPFVPTLC 

GPADLRYFEGEFTGLPPALTPPAPHSLiLTARQQAAFRDFDFVSERFLEP 

SEQ ID NO: 134_AI021023_M PKNBETAJ4 
LKWDNLLIJDAQGFLKIADFGLCKEGIGFGDRT 
LGVLLYEMLVGECPFPGDTEEEVFDCI VNMDAP YPGFL^ 

GEQDAEEIKVQPFFRTTNWQALLARTIQPPFVPTLCGPADLRYFEGEFTGLPPALTPP 
HSLLTARQQAAFRDFDFVSERFLEP 

SEQ ID NO: 135_H19102_H 

GGNI RGPWARGWKSLWTGLGTI RSDLEELWELRGHHYLHQE SLKPAPVLVEKPLPEWPVP 
QFINLFLPEFPIRPIRGQQQLKILGLVAKGSFGTVLKVLDCTQKAVFAVKW 
DTVRQC^EVSIQRQINHPFVHSMDSWQGKRHLFIMCSYCSTDLYSLWSAVGCFPEASI 
RLFAAELVLVLCYLHDLGIMHRDVKMENILI^ 

LQYMAPEVLSGGPYNHAADWWSLGVLLFSIATG PAS 

LNQGLSLLLHEI^CQNPLHRLRYLHHFQVHPFFRGVAFD 

S AETMPFDD FDCDLES FLL YP I PA 
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FIGURE ID 



SEQ ID NO: 136_AA476563_H 

MEFFRIDSKDSASEIJjGIJDFGEKLYSLKSEPLKPFFTLPDGDSASRSFNTSE 

DTI SRGSDDSVF^SFKDAAFDDVSGTDEGRPDLLVNLPGELESTREAAAMGPTKFTQ^ 

IGI IENKLLEAPDVLCLRLSTEQCQAHEEKGIEELSDPSGPKSYS ITEKHYAQEDPRMLF 

YAAVDHSSSGDMSI^PSSDPKFQGLGVVESAVTANNTEESLFRICSPLSGANEYIAS 

LKTEET^njLFTDQTDDLAKEEPTSLFQRDSETKGESGLVLEGDKE IHQ I FEDLDKKLALAS 

RFY I PEGC I QRWAAEMVVALDALHREG I VCRDLNPNNI LLNDRGH I QLTYFS RWSE VEDS 

CDSDAIERMYCAPEVGAITEETEACDWWSLGAVLFELLTGK^ 

ECVSEEARSLIQQLl^FNPLERLGAG^GVEDIKSHPFFTPVDWAEL^ 

SEQ ID NO: 137_AA62S690-_H . , - 

MLPFAPQDEP WDRfiMEVFSGGGAS SGEVNGLKMVDEP>EB!EGEi iDS CHDEGVVXE I P I TiiK 
VKEGYEIO^PAQFELLKVLGQGSFGKVFLWKICT 

KMERD I LVEVNHPF I VKLHYAFQTEGKL YL I LDFLRGGDVFTRLS KEVLFTEEDVKF YLA 
ELALALDHLHQLGI VYRDLKPENI LLDE I GHI KLTDFGLSKESVDQEKKAYSFCGTVEYM 
APEVVNRRGHSQSADWWSYGVLMFEMLTGTLPFQGK^ 
QSLLRMLFKRNPANRLGSEGVEEIKRHLFFANIDWDK^^ 

DPEFTAKTPKDS PGLPASANAHQLFKGFSFVATS IAEEYKI TPI TSANVLP I VQINGNAA 

QFGEVYELKEDIGVGSYSVCKRCIHATTNMEFAVKIIDKSKRDPSEEIEIL^ 

I TLKDVFDDGRYVYLVTDLMKGGELLDRI LKQKCFSEREASD I LYVI SKTVDYLHCQGW 

HRDLKPSNILYMDESASADSIRICT)FGFAKQLRGENGLI^ 

AACDIWSLGVLFYTMLAGYTPFANGPNDTPEEILLRIGNGKFSLSGGNWDNISDGA 

SHMjHMDPHQRYTAEQILKHSWITHRDQLPND 

PVLEPYAASSLAQRRSMKKRTSTGL 

SEQ ID NO: 138_AA215680_H 

MSLVACECLPSPGI^PEPCSRARSQAHVYI^QIRNRVALGVPDMTKRDYLVDAATQ 

PLSSGASPSAGFSSLRLRPIRTLSSAA^QLRGCRWGVIEKVQLVQDPATGGTFVVK^ 
RCHMVSRERLTI I PHGVPYMTKLIjRYFVSEDS I FLHLEHVQGGTLWSHLLSQAHSRHSGL 
SSGSTQERMKAQI^HLNIjLTPARLPSGHAPGQDRIALEPPRTS 

EAEGEPTARTSTSGSSDLPKAPGGHLHLQARRAGQNSDAGPPRGLTWPEGAGPVLGGCG 

RGMDQSCLSADGAGRGCGRATWSVREEQVKQWAAEMLVALEA^^ 

DQAGHIRLTYFGQWSEVEPQCCGEAVDNLYSAPEVGGISELTEAC1)WW 

MALSQSHPSGIQAHTQLQLPEWLSRPAASLLTELLQFEPTRRLGMGEGGVSKLKSHPFF^ 

TIQWSKLVG 

SEQ ID NO: 139_SGK_H 

MTVKTEAAKGTLTYSRMRGMVAILIAFMKQRRMGLNDFIQKIANNSY 

SQPQEPELMNANPSPPPSPSQQINLGPSSNPHAKPSDFHFLKVIGKGSFGKVLLARHKAE 

EVF^AVKVI^KKAILKKKEEKHIMSERNVLLKNV^ 

GGELFYHLQRERCFLEPRARFYAAEIASALGYLHSLNIVYRDLKPENI LLDSQGHI VLTD 
FGLCKENIEHNSTTSTFCGTPEYLAPEVIjHKQPYDRTVDWWCLGAVLYEMLYGLPPFYSR 
NTAEMYDNILNKPLQLKPNITNSARHLLEGLL^ 

DDLINKKITPPFNPNVSGPNELRHFDPEFTEEPVPNSIGKSPDSVLVTASV^ 
FSYAPPTDSFL 

SEQ ID NO: 140_AA107515_M 

MTVKAEAARSTLTYSRMRGMVAI LI AFMKQRRMGLNDFIQKI ASNTYACKHAEVQS I LKM 
SHPQEPELMNANPSPPPSPSQQINLGPSSNPHAKPSDFTIFLKVIGKGSFGKVI^ 
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FIGURE IE 



EVFYAVKVUJKKAILKKKEEKHIMSERNVLLKNVKH 

GGELFYHLQRERCFLEPRARFYAAEIASAI^YLHSLNIVYRDLKPENILIJDSQ 

XFQLRRIEHNGTTSTFCGTPEYLAPEVLHKQPYDRTVDWWCLGAVLYEM^ 

TAEMYDNILNKPLQLKPNITNSARHLLEGLLQKDRTKRLGAKDDFM^ 

DLINKKI TPPFNPNVSGPSDLRHFDPEFTEEPVPS S I GRS PDS I LVTAS VKEAAEAFLGF 

SYAPPVDSFL 

SEQ ID NO: 141_AA109508_M 

HLQRERRFLEPRARFYAAEVASAIGYLHSLNI I YRDLKPENI LLDCQGHWLTDFGLCKE 
GVEPEDTTSTFCGTPETYLAPEVLRKEPYD 

ENI LHQPLQ I PGGRTVAACIDLLQSLLHKDQRQRIjGS K?^FLE I KNHVFFS P I NWDDLYHK 

RLT!?PFNP^/TG^ 

ILDC 

SEQ ID NO: 142_AA887783_H 

MQRDHTMDYKESCPSVXI PSSDEHREKKKRFTVYKVLVSVGRSEWFVFRRYAEFDKLYNT 
LKKQFPAXALKI PAKRI FGDNFDPDFI KQRRAGLNEFIQNLVRYPELYNHPDVRAFLQMD 
SPKHQSDPSEDEDERSSQKLHSTSQNINLGPSGNPHAKPTDFDFLKVIGKGSFGKV^ 
RKLEK5KFYAVKVLQKKIVLNRKEQKH 

DFVNGGEGHWLTDFGLCKEGIAI SDTTTTFCGTPEYLAPEVIRKQP YDNTVDWWCLGAV 
LYEMLYGLPPFYCRDVAEMYDNILHKPLSLRPGVS 

LEI QNHPFFESLSWADLVQKKI PP PFNPNVAGPDD I RNFDTAFTEETVPYS VCVS SDYS I 
VNASVLEADDAFVGFSYAPPSEDLFL 

SEQ ID NO: 143_R47805_H 

MAHQTGI HATEELKEFFAKARAGSVRLI KVVT EDEQLVLGASQEPVGRWDQDYDRAVLPL 
LDAQQPCYLLYRLDSQNAQGFEWLFIAWSPDNSPVRIiKMLYAATRAT^ 

T/FGTVKDDT^AGYQKHLSSC2)APA 
FLQPEAQRALQQLKQKMVNYIQMKLDLERETIELVir^ 

YKHTHEGDPLESVVFIYSMPGYKCSIKERMLYSSCKSRT.T.DSVEQDFHLEIAKKIEIGDG 
AELTAEFLYDEVHPKQHAFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 

SEQ ID NO: 144_H60215_H 

MSKLRMKRRASDRGAGETSARAKALGSGISGNNAKRAGP 

KDGTDDFYQLKILTLEERGDQGIESQEERQGKMLLHTEYSLLSLLOT 

RTCE I VEDTESSRMVKKMKKRICLVLDCLCAHDFSDKTADLINLQHYVI KEKRLSERETV 

VIFYDVVRVVEALHQKNIVHRDLKLGNMVLNKRT^ 

S PAY I S PDVLSGRPYRGKPSDMWALGVVLFTMLYGQF PFYDS I PQELFRKI KAAEYT I PE 
DGRVSENTVCLIRKLLVLDPQQRLAAADVLEALSAI IASWQSLSSLSGPLQWPDIDDQM 
SNADSSQEAKVTEECSQYEFENYMRQQLLLAEEKSS IHDTRSWVPKRQFGSAPPVRRLGH 
DAQPMTSLDTAILAQRYLRK 

SEQ ID NO: 145_SGK324_H 

MASTRSIELEHFEERDKRPRPGSRRGAPSSSGGSSSSGPKGNGLIPSPAHSAHCSFYRTR 
TLQALS SEKKAKKARFYRNGDRYFKGLVFAI S SDRFRS FDALL I ELTRSL SDNVNLPQGV 
RTIYTIDGSRKVTSLDELLEGESYVCASNEPFRKVDYTKNINPNWSW 
SSVKSEVKESKDFIKPKLVTVIRSGVKPRKAVRILLNKKTAHSFEQVLTO 
VVKRLCTLDGKQWVTCVHLPDFFGDDDVFIACGPEKFRYAQ 

RSSAVKYSGSKSPGPSRRSQISAHGRSSSNVNGGPELDRCISPEGVNGNRCSESSTLLEK 
YKIGKVIGDGNFAWKECIDRSTGKEFALKI IDKAKCCGKEHLIENEVS ILRRVKHPNI I 
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FIGURE IF 

MLVEEMETATELFLVMELVKGGDLFDAITSSTKYTERDGSAI^^ 

RDIKPENLLVCEYPDGTKSLKLGDFGLATVVEGPLYTC^ IAETGYGLKVD 
IWAAGVITYILLCGFPPFRSENNLQEDLFDQIIAGKLBFPAPYWDNITDS 
VNVEARCTAGQILSHPWVSDDASQENNMQAEVTGK^ 
GRRQVWPDCGAGLEVFELGSRELPSHGSWCLP 

SEQ ID NO: 146_W30246_M SGK324_M 

TKSSSSSPTSPGSFRGLKISAQGRSSSNVNGGPELDRCLSPEGWGNRCSESFPLLEKYR 
I GKVI GDGNFAWKECVDRYTGKEFALKI I DKAKCCGKEHL I ENEVS I LRRVKH PN 1 1 ML 
VEEMETATDLFLVMELVKGGDLFDAI TS S TKYTERDGS A^^VYNLANALRYLHS LSI VHRD 
IirPENLLVraYPDGTKSLKLGDFGLAT^ 

^COTTYILLC^ x VJDNlTDSPCVCiFRKCIi \- : 

SEQ ID NO: 147_AA383293_H 

PAAKRVVVYRNGDPFFPGSQLVVTQRRFPTMEAFLCEVTSAVQAPLAVRALYTPOT 

TNLADLKNRGQYVAAGFERFHKLPPYQAFCLSWRNGDLVSPPFSLKLSQAASQDWET^ 

KLLTEKVKLQSGAVRLCTLEGLPLSAGKELVTGHYYVAVGEDEFKDLPYPA^ 

CaJEAHLRSGTVGTVAGSPKPLGRKAKKETCLIVTLTLKY 

PHRRIOETAGALEVADDEDTQTEEPLDQRAAQIVEQVTCI^ 

QDDFVLDHSRRRLLREHQAGFEKLRRTRGEEKEAEKEKKPC^ 

EPKTRPEENKPERPSGRKPRPMGI IAANVEKHYETGRVI GDGNFAWKECRHRETRQAYA 

MKI I DKSRLKGKEDMVDSE I LI IQSLSHPNI VKLHEVYETDME I YL I LE YVQGGDLFDA I 

IESVKFPEPDAALMIMDLCKALVHMHDKSIVHRDLKPENLLVQRNED 

KHWRP I FTVCGTPTYVAPE I LSEKGY GLEVDMWAAGVT LY I LLCGFPPFRS PXXGDQDE 

LFNI I QLGHFEFLPPYWDNI SDAAKDLVSRLLWDPKKRYTAHQVLQHPWI ETAGKTNTV 

KRQKQVS PS SDGHFRSQHKRWEQVS 

MrTAPVliRPP??PATPAPPAPSR^ SERKLPGF^LPAGii 

GPLEKPVLGPRGAVMPLFSPQSSLHSVRAEHSPLKPRVVTVVKLGGQPL^ 

VQTFEQUjSDISEALGFPRWKNDRWKLFTLKGREVKSVSDFFREGDAFIAMGKEPLTLK 

SIQLAMEELYPKNRAIJUjAPHSRVPSPRIJISRLPSKLLKGSHRCGEAGSYSAEMES 

RHQGKTSTVLAPEDKARAQKWVRGKQESEPGGPPSPGAATQEETHASGEKH^ 

GEIWCEKCKRERELQLGLQREPCPLGTSELDI^^^ 

GEEGWKGDSHRGSPRDPPQEMRRPNSNSDKKEIRGSESQDSYPQGAPKAQKDFVEGPPAV 
EEGP IDMRREDRHTCRSKHAAWIJU^QQAEPPQLPRTRGEEKQAEHEKKPGGLGERRAP^ 
KESKRKLEEKRPERPSGRKPRPKGI I SADVEKHYDI GGVI GDGNFATVKECRHRETKQAY 
AMKMIDKSQLKGKEDIVDSEILIIQSI^HPNIVKLHEVYETEAEIYLIMEYV 
IVENVKFPEPEAAVMITDLCKAFVHMHDKNIVHRDVK^ 
AKYVVRPIFTVCGTPTYVAPEILSEKGYGLEVDMWAAGVILYILLCGFPPra 
LFNI IQVGQFBFLSPYWDNISDAAKDLVRNLLEVDPKKRYTAEQ 
NSQKEESPNSLGHFQSQHKKVAEQMP 

SEQ ID NO: 149_DRAK2_H 

MSRRRFDCRSISGLLTTTPQIPIKMENFNNFYILTSKELGRGKFAVV^ 
AKFLKKRRRGQDCRAEI LHEI AVLELAKSCPRVINLHEV^ 1 1 L I LEYAAGGE I FS 

LCLPELAEMVSENDVIRLIKQII^GVYYLHQNNIVHLDLKPQNILLSSIYPI^ 
GMSRKIGHACEJ^IMGTPEYLAPEILNYDPITTATDMWNIGIIAYMLLTHTSPFVGEDN 
QETYLNI SQVNVDYSEETFS S VSQLATDFI QSLLVKNPEKRPTAE I CLSHS WLQQWDFEN 
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FIGURE 1G 

LFHPEETSSSSQTQDHSVRSSEDKTSKSSCNGTCGDREDKENIPEDSSMVSKRFRFDDSL 
PNPHELVSDLLC 

SEQ ID NO: 150_W44160J4 DRAK2_M 

MSRRRFDCRSVSGLLTTTPQTPI KTENFNNFYTLTPKELGRGKFAVVRQCI SKSTGQEYA 

AKS LKKRRRGQDCRAE I LHE I AVLELARS C PHVI NLHEVYENATE 1 1 LVLE YAAGGE I FN 

LCLPELAEMVSENDVIRLIKQILEGVHYLHQNNI VHLDLKPQNILLSS I YPLGDI KIVDF 

GMSRKIGNASELREIMGTPEYIAPEILNYDPITTATDMWNIGI^ 

QETYLNISQVNVDYSEEMFSSVSQIATDFIQSLLVKNPEKRPTAESCLSHSWI^ 

LFHPEETSGSSQIQDLTIJISSEEKTSKSSCNGS 

PSPHSLVEDI.FC ■ . . — 

SEQ ID NO: 151_H01248_H, DRAK1_H 

MIPLEKPGSGGSSPGATSGSGRAGRGLSGPCRPPPPPQARGLLTEIRAWRTEPFQDGYS 
LCPGRELGRGKFAVVRKCIKKDSGKEFAAKFMRKRRKGQDCRMEI IHEIAVLELAQDNPW 
VINLHEVYETASEMILVLEYAAGGE I FDQCVADREEAFKEKDVQRLMRQI LEGVHFLHTR 
DVVHLDLKPQNILLTSESPLGDIKIVDFGLSRILKNSEELREIMGTPEYVAPEILSYDPI 
SMATDMWSIGVLTYVMLTGISPFLGNDKQETFLNISQMNLSYSEEEFDVLSESAVDFIRT 
LLVKKPEDRATAEECLKHPWLTQS S I QEPSFRMEKALEEANALQEGHS VPE INSDTDKSE 
TEESIVTEELIVVTSYTIXjQCRQSEKEKMEQKAISKRFKFEEPLLQEIPGEFIY 

SEQ ID NO: 152_AA021445_H 

MPARIGYYEIDRTIGKGNFAVVKRATHLVTKAKVAIKIIDKTQLDEENL FREVQIMK 

MLCHPHIIRLYQVMETERMIYLVTEYASGGEIFDHLVAHGRMAEKEARRKFKQ 

CHCRNI VHRDLKAENLLLDANLNI KI ADFGFSNLFTPGQLLKTWCGS PPYAAPELFEGKE 

YDGPKVDIWSLGVVLYVLVCGALPFDGSTLQNLRARVLSGI^ 

VLDPNKRLSMEQICKHKWMKLGDADPNFDR^ 

DIODQTLOSLRSrA^ 

TAMNI SVPQVQLINPENQIVEPDGTIJfi^ 

VMEDUJKLIiPGFPGVNPQAPFLQVAPNVNFMHNLLPM 

LLNGMGPLGRRASDGGANIQLHAQQLLia^ 

EAVQRYIANRSKRHTLAMTNPTAEI PPDLQRQLGQQPFRSRVWPPHLVPDQHRSTYKDSN 

TLHLPTERFSPVRRFSDGAAS IQAFKAHLEKMGNNS S I KQLQQECEQLQKMYGGQIDERT 

LEKTQQQHMLYQQEQHHQII^QQIQDSICPPQPSPPLQAACENQPAIJ^THQLQRLRIQPS 

SPPPNHPNNHLFRQPSNSPPPMSSAMIQPHGAASSSQFQGLPSRSAIFQQQPENCSSPPN 

VALTCLGMQQPAQSQQVTIQVQEPVDMLSNMPGTAAGSSGRGI S I SPSAGQMQMQHRTNL 

MATLSYGHRPLSKQLSADSAEAHSLNVNRFSPANYDQAHLHPHLFSDQSRGSPSSYSPST 

GVGFSPTQALK\^PIJX3FPTFPPSAHQQPPHYTTSALQQALLSPTPPDYTRHQQVPHILQ 

GLLSPRHSLTGHSDIRLPPTEFAQLIKRQQQQRQQQQQQQQQQEYQELFRHMNQGDAGSL 

APSLGGQSMTERQALSYQNADSYHHHTSPQHLLQIRAQECVSQASSPTPPHGYAH^ 

HSESMEEDCSCEGAKDGFQDSKSSSTLTKGCHDSPLLLSTGGPGDPESLLGTVSHAQELG 

IHPYGHQPTAAFSKNKVPSREPVIGNCl^RSSPGQAVELPDHNGIiGYPARPSVH 

ALQRHHTIQNSDDAYVQLDNLPGMSLVAGKALSSARMSDAVLSQSSLMGSQQFQDGENEE 

CGASI^HEHPDLSDGSQHLNSSCYPSTCITDILLSYKHPEVSFSMEQAGV 

SEQ ID NO: 153_2R22-5-ll_H 

MTAVYMNGGGLVNPHYARTORRDSVESGCQTESSKEGEEGQPRQLTPFEKLTQDMSQDEK 

VVREITLGKRIGFYRIRGEIGSGNFSQVKLGIHSLTKEKVAIKILDCT 

EI SSMEKLHHPNI IRLYEWETLSKLHLVMEYAGGGELFGKI STEGKLSEPESKLI FSQI 

VSAVKHMHENQI IHRDLKAENVFYTSNTCVKVGDFGFSTVSKKGEMLNTFCGSPPYAAPE 

vim 



WO 00/73469 



PCT/US00/14842 



FIGURE 1H 



LFRDEHYIGIYVDIWALGVLLYFMVTGTMPFRAETVAKLK^ I LEGTYSVPPHVSEPCHR 
LIRGVLQQIPTERYGIDCIMNDEWMQGVPYPTPLEPFQ 

LEHLGITEEHIRNNQGRDARSSITGVYRI ILHRVQRKKALESVPVMMLPDPKERDLKKGS 
RVYRGIRHTSKFCSIL 

SEQ ID NO: 154_R31237_1_H, AAC33487 

MSTRTPLPTVNERDTENHTSHGIXjRQEVTSRTSRSGARCRNSIASCADEQPHIG 

T I GKGNFAKVKLARHI LTGREVAI KI I DKTQLNPTSLQKLFREVRI MKI LNHPN I VKLFE 

VIETEKTLYLIMEYASGGEVFDYLVAHGRMKEKEARSKFRQIVSAVQYCT 

AENLLLDADMNIKIADFGFSNEFTVGGKI^TFCGSPPYAAPELFQGKKYTCPEV^ 

VIJjYTLVSGSLPFDGQNLI^]1»RERVIjRGKYRIPFY^ 

i^<DR?71NAGHEEDELKPFVEPELDI SDQK~ I DIMVC^GYSQEE I QLSitelir^iri'jjE I ? jl AT 
YLLLGRKSSEIJDASDSSSSSNLSLAKVRPSSDLNNSTGQSPHH^ 

HAGPAI PS WAYPKRSQTSTADGDLKEDGI S SRKS SGSAVGGKG I APAS PMLGNASNPNK 
ADI PERKKSSTVPSSNTASGGMTRRNTYVCSERTTADRHSVI QNGKENSTI PDQRTPVAS 
THSISSAATPDRIRFPRGTASRSTFHGQPRERRTATYNGPPASPSLSHEATPLSQTRSRG 
STNLFSKLTSKLTRSRNVSAEQKDENKEAKPRSLRFTWSMK^ SMDPGDMMRE I RKVLD 
ANNCDYBQRERFLLFCVHGDGHAENLVQWEMEVCKL^ SGTS I AFKNI A 

SKIANELKL 

SEQ ID NO: 155_W90839_M 

KGPSWSSRSLGARCRNSIASCPEEQPHVGNYRLLRTIGKGNFAKVK^ 

I IDKTQLNPSSLQKLFREVRIMKGLNHPNIVKLFEVI ETEKTLYLVMEYASAGEVFDYLV 

SHGRMKEKEARAKFRQI VSAVHYCHQKNI VHRDLKAENLLLDAEANI KIADFGFSNEFTL 

GSKLDTFCGSPPYAAPELFQGKKYDGPEVDIWSLGVILYTLVSGSLPFDGHNLKELRERV 

IJiGKYRVPFYMSTDCESILRRFLVLNPAKRCTLEQIMKDKWINIGYEGEELKPD 

RMPGRKASCSAVGSGSRGLPPSSPMVSSAHNPNKAEIPERRKDSTSTPNNLPPSMMTRRN 

TYVCTERPGSERPJSIJ>^KENSS^ 

i^VRDRRAGSGSGGGVQNGPPASPTL^^ 

PERI GGPEVTS CHLPWDKTETAPRLLRFPWS VKLTS SRP S 

SEQ ID NO: 156_406786 . 5_H 

MEVGGLTVFEEDQRCLSQSLPLPVSAEGPAAQTTAEPSRSFSSAHRHLSRRNGLSRLCQS 

RTALSEDRWSSYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSVSCCSLL 

PLLPAPVCNPNKAI FTVDAKTTE I LVANDKACGLLGYS SQDLI GQKLTQFFLRSDSDWE 

ALSEEHMEADGHAAWFGTWDI ITRSGEKI PVSVWMKRMRQERRLCCVWLEPVERVST 

WVAFQSDGTITSCTSLFAHLHGYVSGEDVAGQHITDLIPSVQLPPSGQHIPKNLKIQRSV 

GRARDGTTFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWVFCT^ 

NHSFALTLFGYGKTELLGKNITFLIPGFYSYMDLAYNSSLQLPD 

Tl^PWQGQDPAEGGQDPRINVVLAGGHVVPRDEIRXLMESQDI FTGTQTELI AGGQLLSC 

LSPQPAPGVDNVPEGSLPVHGEQALPKDQQITALGREEPVAIESPGQDLLGESRSEPVDV 

KPFASCEDSEAPVPAEDGGSDAGMCGLCQKAQLERMGVSGPSGSDLWAGAAVAKPQAKGQ 

LAGGSLLFfflCPCYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLDEPW^^ 

LIKEQLSQLSLAGALDVPHAELVPTECQAVTAPVSSCDLGGRDLCGGCTG^ 

DLPGGLEAVEAQEVDWSFSWNLKELFFSDQTDQTSSNCSCATSELRETPSSIAVGSDPD 

VGSLQEQGSCVLDDRELLLLTGTCVDLGQGRRFRESCVGHDPTEPLEVC 

RESPGHVPSTLDAGPEDTCPSAEEPRLNVQVTSTPV^ 

RDGLRLSIQFEVRRVELQGPTPLFCCWLVKDLLHSQI^ 

LTGPSLVEVLRARPWFEEPPKAVELEGLAACEGEYSQKYSTMSPL^ 

KNKEVVVKFIKKEKVLEDCWIEDPKLGKVTLEIAILS^ 
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FIGURE II 



MEKHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAGQSRLVSAVGY^ 
I VIAEDFTI KLIDFGSAAYLERGKLFCT 

YTLWBENPFCELEETVEAAIHPPYLVSKELMSLVSGLLQPVPERRTTLEKL 

PVNLADYTWEEVFRVNKPESGVLSAASLEMGNRSLSDV^ 

HPGDPRLLTS 

SEQ ID NO: 157_AA544838_M 406786_M 

TRPHPCLDEPLASFI FRQLVSAVGYLHSQGI IHRDI KDENI VI AEDFTI KLIDFGSAAYL 
ERGKLFYTFCGTIEYCAPEVLIGNPYRGPELEMWSLGVTLYTLIFEENPFCEVEETMEA 
IHPPFLVSQELMSLLSGLLQPCPEQRTTLEKLIRDPWVTQPVNLASYT^ 
GLLSAASLEIGpj5PSEMAQREGT,CGPPAPRETRGDQH^ 

SEQ ID NO: 158_AA785735_H 

MVM/UXjPRHLQRGPVRVGFYDIEGTLGKGNFAVVKLGRHRITKTEVAIK^ idksqldavn 
LEKIYREVQIMKMLDHPHI IKLYQVMETKSMLYLVTEYAKNGEI FDYLANHGRLNESEAR 
RKFWQ I LS AVDYCHGRKI VHRDLKAENLLLDNNMNI Kl ADFGFGNFFKSGELLATWCGS P 
PYAAPEWEGQQYEGPQLDI WSMGVVLYVLVCGALPFDGPTLP I LRQRVLEGRFR I P YFM 
SEDCEHLIRRMLVLDPSKRLTIAQIKEHKW^ 
LRLMHSLGIDQQKXIESLQNKSYNHFAAIYFLLVERIJCSH^ 
AEQTVAKAQTVGLFVTMHSPNMRLLRSALLPQASNVEAFSFPASGC^ 
PKVNGCLLDPVPPVLVRKGCQSLPSNMMETSIDEGLETEGEAEEDPAHAFEAF 
RRHTLS EVTNQLWMPGAGKI FSMNDS PSLDS VDSEYDMGS VQRDLNFLEDNP S LKD I ML 
ANQPSPRMTSPFISLRPTNPAMQALSSQKREVHNRSPVSFREGRRASDTSLTQGIVAFRQ 
HLQNLARTKG I LELNKVQLLYEQ I GPEADPNLAPAAPQLQDIiAS S C PQEEVS QQQE S VST 
LPASVHPQIiSPRQSLETQYLQHRLQKPSLLSKAQNTCQLYCKEP 

RLFLQKQSQLQAYFNQMQIAESSYPQPSQQLPLPRQETPPPSQQAPPFSLTQPLSPVLEP 
SSEQMQYSPFLSQYQEMQLQPLPSTSGPRAAPPLPTQLQQQQPPPPfPPPPPRQPGAAPA 
-PLQFSYOTCJBLPSAASPAPDYPTPCqY?^^ 
SELPGLFDCEMLDAVDPQHNGYVLVN 

SEQ ID NO: 159_AA207220_H 

MESLVFARRSGPTPSAAELARPLAEGLIKSPKPLMKKQAVKRHHHKHN^ 
KGTYGKVKKARESSGRLVAIKSIRKDKIKDEQDLMHIRREIEIMSSLNHPHI 
NSSKIVIVMEYASRGDLYDYISERQQLSEREARHFFRQIVSAVHYCHQNRVVHRDLKLEN 
ILLDANGNIKIADFGLSNLYHQGKIT^TFCGSPLYASPEIW 

Y I LVHGTMPFDGHDHKI L VKQ I SNGAYRE P PKP SDCLXGL I RWLLMVNPTRRATLED VAS 
HWWVNWGYATRVGEQEAPHEGGHPGSDSARASMADWI^SSRPLLENGAKVCSFFKQHAP 
GGGSTTPGLERQHSLKKSRKENDMAQSLHSDTADDTAHR 

EGVQEDPPELSPIPASPGQAT^PLLPKKGILKKPRQRESGYYSSPEPSESGELLDAGDVFV 
SGDPKEQKPPQASGLLLHRKGILKIjNGKFSQTALEIjAAPTTFGSL^ 
SGAVSEDSILSSESFTXJLDLPERLPEPPLRGCVSVDNLTGLEEPPSEGPGSCLRRWRQDP 
LGDSCFSLTDCQEVTATYRQALRVCSKLT 

SEQ ID NO: 160_AA426580_H, MAK_V_H 

MPAAAGDGLLGEPAAPGGGGGAEDAARPA^CEGSFLPAWSGVPRERLRDFQHH 

YL I GSRKLGEGS FAKVREGLHVLTGEKVAI KVI DKKRAKKDTYVTKNIiRREGQ I QQM I RH 

PNITQLLDILETENSYYLVMELCPGGN^ 

GVVHRDLKIENLLLDE^NNIKLIDFGLSNCAGILGYSDPFSTQCGSPAYAA^ 
GPKIDVWS IGVNMYAMLTGTLPFTVEPFSLRALYQKMVDKEMNPLPTQLSTGAI S FLRSL 
LEPDPVKRPNIQQALANRWLNENYTGKVPCNVTYPNRISLEDL^ 




WO 00/73469 



PCT/US00/14842 



FIGURE 1J 



DVINTVLSNRACHILAIYFLLNKKIJEtf^YL^ 
SLDTWTRDLEFHAVQDKKPKEQEKRG 

I^KDRKASKSSFPDKDSFGCRNIFRKTSDSNCVASSSMEFIPVPPPRTPRIVKKPEPH 
GPGSTGIPHKEDPLMLDMVRSFESVDRDDHVEVLSPSHHYRII^ 
PGLPSGSMSPLHTPmPTLVSFAHEDKNSPPKEEGLCCPPPVPSNGPMQPLGSPNCVK 
GRFPMMGIGQMLRKRHQSLQPSADRPLEASLPPLQ^ 

SEQ ID NO: 161_Z36720_H 

MDTKLNMLNEKVDQLLHFQEDVTEKLQSMCRDMG^ 

DTQAGWPEVLELVRAMQQDAAQHGARLEALFRMV^ 

RVPWRRGSPGDSPEEWVKEEEVCFMPPVPPS FG3U^GQSLQKDKGKLSAEQGI WATIMTLV 

ADPAQAWSPGQGDGVPGPAQAFPGHLPLPTKVEAKAPETPSENLRTC 
VSPSLEVAPGAGQGASSSRPDPEPLEEGTRLTPGPGPQCPGPPGLPAQARATHSGGETPP 
RAALLKGAVAPGFSRRDLVFPS I FCACLGI S IHIQEMDTPGEMLMTGRGSLGPTLTTEAP 
AAAQPGKQGPPGTGRCLQAPGTEPGEQTPEGARELS PLQES S S PGGVKAEEEQRAGAE PG 
TRPSLARSDDNDHEVGALGLQQGKSPGAGNPEPEQDCAARAPV^^ 

VLDDS PAPPAPFEHRWSVKETS I SAGYEVCQHEVLGGGRFGQVHRCTEKSTGLPLAAKI 
IKVKSAKDREDVKNEINIMNQLSHVNLIQLYDAFESKHSCT^ 

YHLTELDWLFTRQ I CEGVHYLHQHYI LHLDLKPENI LCVNQTGHQ I KI IDFGLARRYKP 
REKLKVNFGTPEFLAPEVVNYEFVSFPTDMWSVGVIT^ 
NCSWDFDADTFEGLSEEAKDFVSRLLVKEKSCRMSATQ 
SQLLLQKYIAQRKWKKHFYVVTAANRLRKFPTSP 

SEQ ID NO: 162_SGK088_H 

GEMALFECLVAGPTDVEVDWLXZRGRLLQPALLKCKMHFDGRKCKLLL^ 
KLSTAKDELTCSAPiTVRPSIAPLFTRLLEDVEVLEGRAAR SGTPPPWTWTHFG 
CPMEHSErSLJILRQDGGLHSLHIA 

GPS SKLEKMPS I PEEPEQGELERLS I PDFLRPLQDLEVGLiAKEA^ILECQVTGLP X PTI SW 
FHNGHRI QS SDDRRMTQYRDVHRLVFPAVGPQHAGVYKS VI/ 
PGPPDGAPQVVAVTGRMVTLTWNPPRSIJDMAIDPDSL^ 

PGWAATGLRKGVQHIFRVLSTTVKSSSKPSPPSEPVQLLEHGPTLEEAPAl^ 
VEGQPASVTVTFNHVEAQVVWRSCRGALLEARAGV^ 

LTCTARNRHGTQTCSVTLELAEAPRFES IMEDVEVGAGETARFAVWEGKPLPD I MWYKD 
EVLLTESSHVSFVYEENECSLVVLSTGAQDGGVCT 

EVEGVGEDEDHRGRRLSDFYDIHQEIGRGAFSYLRRIVERSSGLEFAAKFIPSQAKPKAS 
ARREARLLARLQHDCVLYFHEAFERRRGLVI VT I RAYMR 

QVLEGIHYLHQSHVLHLDVKPENLLVWDGAAGE 

EFVAPEI VNQSPVSGVTDI WPVGWAFLCLTGI SPFVGENDRTTLMNIRNYNVAFEETTF 

LSLSREARGFLIKVLVQDRLRPTAEETLEHPWFKTQAKGAEVSTDH^ 

ISYKCHLVLRPIPELIJ^PERVWVTMPRRPPPSGGLSSSSDSEEEELEE 

EFSGSRVSLTDIPTEX)EALGTPETGAATPMDWQEQGRAPSQDQEAPSPEALPSPGQEPAA 

GASPRRGELRRGSSAESALPRAGPRELGRGl^KAASVELPQRRSPGPGATRIJ^ 

ETrAQRLQALRQRLLRGGPEDGKVSG 

NRGLQKSSSFSQGEAEPRGRHRRAGAPLEIPVARLGARRLQESPSLSALSEAQP 

SAPKPSTPKSAEPSATTPSDAPQPPAPQPAQDKAPEPRPEPVRASKPAPPPQALQTLALP 

LTPYAQIIQSLQLSGHAQGPSQGPAAPPSEPKPHAAVFARVASPPPGAPEKRVPSAGGPP 

VIAEKARVPTVPPRPGSSLSSSIENLESEAVFEAKFKRSRESPLSLGLRIi 

PFRGAEEEDGIYRPSPAGTPLELVRRPERSRSVQDLRAVGEPGLVRRLSLSLSQRLRRTP 

PAQRHPAWEARGGDGESSEGGSSARGSPVLAMRRRLSFTLEIRLSSRLQRSGSSE 
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FIGURE IK 

GRSTPLFGRLRRATSEGESIJ*RIjGLPHNQLAAQAGATTPSM 
RSRLRWGFSRPRKDKGLSPPNLSASVQEELGHQYVRSESDFPPVFHIK^ 
TLLCLPAACPAPHI SWMKDKKSLRSEPSVI I VSCKDGRQLLS I PRAGKRHAGLYECSATN 
VIX3SITSSCTVAVARVPGKI*APP 

HPVS SG I PDCY¥NVTHLPVGVTVRFRVACANRAGQGPFSNS SEKVFVRGTQDS S AVPSAA 
HQEAPVTSRPARARPPDSPTSLAPPLAPAAPTPPSVTVSPSSPPTPPSQALSSLKAVGPP 
PQTPPRRHRGLQAARPAEPTLPSTHVTPSEPKPFVLDTGTPIPASTPQGVKPVSSSTPVY 
VVTSFVSAPPAPEPPAPEPPPEPTKVTVQSLSPAKEWSSPGSSPRSSPRPEGTTLRQGP 
PQKPYTFLEEKARGRFGWI^CRENATGRTFVAKI 

IMSIJIEAYITPRYLVLIAESCGNRELLCGLSDRFRYSEDDVATYMVQLLQGL^ 

KLDIKPDI^LLAPDNAL^ 
TBI WGAGVLITiMLSGllSPFS -2PDPQE i I VoGIcFDAFQLY PNTS QSATLFIiRKyi^^V 
HPWSRPSLQDCLAHPWLQDAYLMKLRRQTLTFTTNRLKEFLG 
SYPGGP 

SEQ ID NO: 163_AA542015_M SGK088_M 

ATDIWGAGVLTYIMLSGYSPFYEPDPQETE7UIIVGGRFDAFQLYPNTSQSATLFLRKVLS 

VHPWSRPSLQDCLAHPWLQDAYLMKLRRQTLTFTTNRLKEF 

RSYPGSP 

SEQ ID NO: 164_R19772_H 

MKGGDRAYTRGPSLGWLFAKCCCCFPCRDAYSHSSSENGGK^ 

PGPKRSTNTLKKWLTSPVRRLNSGKADGNI KKQKKVRDGRKSFDLGS PKPGDETTPQGD S 
ADESKKGWGEDEPDEESHTPLPPPMKIFDNDPTQDEMSSSLLAARQASTEVPTAADLVNA 
IEKLVKNKLSI^GSSYRGSLKDPAGCLNEGMAPPTPPKNPEEEQKAKALRGRMFV^ 
QTEKDYVKDLGIVVEGFMKRIEEKGVPEDMRGKDKIVFGNIHQITO 

QEQDRLAQLFI KHERKLHI YVWYCQNKPRSEYI VAEYDAYFEEVKQE INQRLTLSDFLI K 

AQGKLIiQQDTFY VI ELDAGMQSRTKERRVFLFEQ I VI FSELLRKGSLTPGYMFKRS I 
YLVLEENVDNDPCKFALMNRETSERVVLQAANAD I QQAWVQDINQVLETQRDFLNALQS P 
IEYQRKERSTAVMRSQPARLPQASPRPYSSVPAGSEKPPKGSSYNPPLPPLKISTSNGSP 
GFEYHQPGDKFEASKNDLGGCNGTSSMAVIIODYYALKENEICVSQGEWQV^ 
LVYQPASDHS PAAEGWVPGS ILAPLTKATAAESSDGS I KKSCSWHTLRMRKRAEVENTGK 
NEATGPRKPKDILGNKVSVKETNSSEESECDDLDP 

VTCLLGDTVI LQCKVCGRPKPT I TWKGPDQNI LDTDNS S ATYTVS S CD S GE I TLKI CNLM 
PQDSGIYTCIATNDHGTTSTSATVKVQGVPAAPNRPIAQERSCTSVILRWLPPSSTGNCT 
I SGYTVEYREEGSQI WQQSVASTLDTYLVIEDLS PGCPYQFRVSASNPWGI SLPSEPSEF 
VRLPEYDAAADGATI S WKENFDSAYTELNE I GRGRFS I VKKC I H KATRKD V AVKFVNKKM 
KKKEQAAHEAAIJjQHLQHPQ YI TLHDTYES PTS Y I L I LELMDDGRLLD YLMNHDELMEE K 
VAFYIRDIMEALQYLHNC31VAHLDIKPENLLIDLRIPW 
LI/SNPEFAAPEVIQGIFVSLGTDIWSIGVLTYV^ 

PHEYFCGVSNAARDFINVILQEDFRRRPTAATCLQHPWLQPHNGSYSKIPLD 
ERRKHQNDVRPI PNVKS YI VNRVNQGT 

SEQ ID NO: 165_5R72_8_2_H 
MADSGLDKKSTOCPDCSSASQKDVLCVCSS 

KEKN INRD I TSRKDLPSRTSNVERKASQQQWGRGNFTEGKVPHI R I ENGAAI EE I YTFGR 
ILGKGSFGIVIEATDKETETKWAIKKVNKEKAGS 

VFETPKKMYLVMELCEDGELKE I LDRKGHF S ENETR W I IQSLASAIAYLHNNDI VHRDLK 
LENIMVKSSLIDDNNEINIaNIKVTDFGLAVKKQ 
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FIGURE 1L 

S QQCD I WS I GVVMYMLLRGEPPFLAS SEAKLFEL I RKGELHFENAVWNS I SDCAKS VLKQ 
LMKVDPAHRI TAKELLDNQWLTGNKLS S WPTNVLEMMKEWKNNPES VEENTTEEKNKP S 
TEEKLKSYQPWGNVPETNYTSDEEEEKQSTAYEKQFPATSKDOTDMCSSSFTSSKLLPAE 
IKGEMEKTPVTPSQGTATKYPAKSGALSRTKKKL 

SEQ ID NO: 166_SGK309_H 

MQCLAAALKDETNMSGGGEQAD I LPANYWKDRWKVLKKI GGGGFGE I YEAMDLLTRENV 
ALKVHSSAQQPKQVLKMEVAVLKKIiQGSGLGQGDGK^ 

KFNYVVMQLQGRNL7UDLRRSQPRGTFTLSTTLRLGKQ I LES I EAIHS VGFLHRD I KPSNF 
AMGRLPSTYRKCYMLDFGLARQYTNTTGDVRPPRNVAG^^ 

DI^SLFYML\TOFAV^ 
FTKPDYQLIMSVFENSM^^ 

GQCDASAWGPAPGEHRGCATGRAPEXPGECTPNSAREALXGAGPQS PPCPPPRGSXGXS L 
GGDRCQPEQTPDQHRQSNCRQGEGRGWPFLSPPIPSLVPLPCSSXAPCPPPISLLARPLF 
PVPSPALASLCLPSSSSSVSFTLRRPSA 

SEQ ID NO: 167_AA234451_H 

MSGGGEQLD I LS VG I LVKERWKVLRKI GGGGFGE I YDALDMLTRENVALKVESAQQPKQ V 
LKMEVAVLKKIiQGKDHVCRFIGCGRNDRFNYVV^ 

I^RQILESIESIHSVGSXHRDIKPSNFAMGRFPSTCRKCYMLDFGLARQFTNSCGDVRPP 
RAVAGFRGTVRYAS INAHRNREMGRHDDLWSLFYMLVEFWGQLPWRKI KDKEQVGS I KE 
RYDHRLMLKHLPPEFS I FLDHI SSLDYFTKPDYQLLTSVFDNS I KTFGVI ESDPFDWEKT 
GNDGSLTTTTTSTTPQLHTRLTPAAIGIANAT^ 
VGVSPDKLPGSLGHPRPQEKDVWEEMDANKNKIKLGIC^ 
GSPIRVRSEITQPDRDIPLVRKLRSIHSFELEKRLTLEPKPDTDKFL^^ 

SEQ ID NO: 168_AA435956_H 

LLISHijGELiCLJ^FGLARiUCSIPS 

FIEMFQGQPLFPGVSNILEQLEKIWEVLGVPTEDTWPGVSKLPNYNPEWFPLPTP 

VWNRI^RVPEAEDLASQMLKGFPRDRVSAQEALVHDYFSALPSQLYQLPDEESLFTVSGV 

RLKPEMCDLLASYQKGHHPAQFSKCW 

SEQ ID NO: 169_AA626859_H 

NGVADGVIKSVLWQTLQALNFCHIHNCIHRDIKPENILITKQGIIKICDFGFAQILIPGD 
AYTDYVATRWYRAPELLVGDTQYGS S VD I WAI GCVFAELLTGQPLWPGKSDVDQL YLI I R 
TLGKLI PRHQS I FKSNGFFHGI S I PEPEDMETLEEKFSDVHPVALNFMKGCLKMNPDDRL 
TCSQLLESSYFDSFQEAQIKRKARNEGRNRRRQQNQLLPLIPGSHISPTPDGRKQVLQLK 
FDHLPNI 

SEQ ID NO: 170_AA061797_M 

KIALJIEIRMLKLKHPNLVNLIEVFRRKRKMHLVFEYOT KSV 
LWQTLQALNFCHKHNCIHRDVKPENI L I TKQGMI KI CDFGFARI LI PGDAYTDYVATRWY 
RAPELLVGDTKYGSSVDWAVGCVFAELLTGQPLWPGKSDVDQLYLI IRTLGKLI PRHQS 
I FRSNQFFRGI S I PBPEDMETLEEKFSNVQP VALS FMKGCLKMNPDERLTCAQIiLDS AYF 
ESFQEDQMKRKARSEGRSRRRQQNQLLPLIPGSHISPTPDGRKQWQLKFDHLPNI 

SEQ ID NO: 171_AA397553_H 

MPNSERHGGKKDGSGGASGTLQPSSGGGSSNSRERHRLVSKHKRHKSKHSKDM 
ASLGTVIKPLVEYDDISSDSDTFSDDMAFKLDRRENDERRGSDRSDRLHKHR^ 

ix/// 5 
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FIGURE 1M 



DLLKAKQTEKEKSQEVSSKSGSMKDRISGSSIOISNEETDDYGKAQVAKSSSKESRSSKLH 
KEKTRKEIU2LKSGHKDRSKSHR 

SYGQDYDLSPSRSHTSSNYDSYKKSPGSTSRRQSVSPPYKEPSAYQSSTRSPSPYSRRQR 

SVSPYSRRRSSSYERSGSYSGRSPSPYGRRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSP 

AYSRHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAAAAAAKMDGKES 

KGSPVFLPRKENSSVEAKDSGLESKKLPRSVKLEKSAPDTELV^ 

VKLDENSEKHLVKDLKAQGTRDSKPIALKEEIVTPKETETSEKETPPPLPTIAS 

TTTPPPQTPPLPPLPPIPALPQQPPLPPSQPAFSQVPASSTSTLPPSTHSKTSAVSSQAN 

SQPPVQVSVKTQVSVTAAIPHLKTSTLPPLPLPPLLPGGDDMDSPKETLPSKPVKKEKEQ 

RTRHLLTDLPLPPELPGGDLS PPDS PEPKAI TPPQQPYKKRPKI CCPRYGERRQTESDWG 

KRCVDKFDI IGI IGEGT^VYKARDKDTGELV^^ 

LiKRSVvlflMKEIVT^ 

KQLMEGLEYCHKKNFLHRDI KCSNI LIiNNSGQ I KLADFGLARLYNSEESRPYTNKVT TLW 
YRPPELLIjGEERYTPAIDVWSCGCILGELFTKKPIFQANLE 

PDVI KLPYFNTMKPKKQYRRRLREEFS FI PSAALDLLDHMLTIJDPSKRCTAEQTLQSDFL 
KDVELSKMAPPDLPHWQDCHELWSKKRRRQRQSGVVVEEPPPSKTSRKETTS 
NSSPAPPQPAPGKVESGAGDAIGLADITQQLN^ I PQMAQLLNI 

HSNPEMQQQLEALNQS I SALTEATSQQQDSETMAPEESLKEAPSAPVI LPSAEQMTLEAS 
STPADMQNI LAVIiLSQLMKTQEPAGSLEENNSDKNSGPQGPRRTPTMPQEEAAACPPH I L 
PPEKRPPEPPGPPPPPPPPPLVEGDLSSAPQELNPAVTAALLQLLSQPEAEPPGHLPHEH 
QALRPMEYSTRPRPNRTYGNTDGPBTGFSAIDTDERNSGPALTESL^ 
SHLGES S S YQGTGS VQFPGDQDLRFARVPLALHPWGQPFL 
GELGPGTTGASSSGAGLHWGGPTQSSAYGKLYRGPTRVPPRGGRGRGVPY 

SEQ ID NO: 172_AA789239_H 

MEMYETLGKVGEGS YGTVMKCKHKNTGQI VAI KI FYERPEQSVNKI AMRE I KFLKQFHHE 
NIiVNL I EVFRQKKKI HL VFE F I DHTVLDELQHYCHGLE S KRLRJCYLFQ I LRA I D YLH SNN 
^VIIIiRDIKPENILV^QSGIT 
KYVPV&IWALGCMI 1^ 
KPKESSKENELRKDERKTVYTOTLLSS 

KKKEYEGGLGQQDANENVHPMS PDTKLVTI EPPNP INPSTNCNGLKENPHCGGS VTMPP I 
NLTNSNLMAANLSSNLFHPSVRLTERAKKRRTSSQSIGQVMPNSRQ 
FNERTGHSDQMANENKRKLNFSRSDRKEFHFPELPVT^ 
TESSKIPTLLNVDQNQEKQEFIPLSLLSACCPIFTNICSQ 

SEQ ID NO: 173_AA124976_M 

LADIVHACLQIDPAERTSSTDLLRHDYFTRDGFIEKFIPELRAKL^ 
FKENEPVRDEKKSVFTNTLLYGNPSLYGKEVDRDIQ^AKELKVRVI KAKGGKGDVPDQKKP 
EYEGDHRQQGTADDTQPSSLDKKPSVLELTNPLNPSENSIX3VKEDPHAGGCM 
SSNLIJUVNLSSNLSHPNSRLTERTKKRRTSSQTIGQTLSNSRQEDTGPTQV 
RTGQNDQI SSGNKRKLNFPKCDRKEFHFPELPFTVQAKEMKGMEVKQI KVLKRESKKTDS 
SKI PTLLSMDPNQEKQEGGDGDCEGKNLKRNRFFFSR 

SEQ ID NO: 174_AA575635_M CCRK_M 

SASGQLKIADFGLARVFS PDGGRLYTHQYATRWYRAPELLYGARQ YDQGVDLWAVGC I MG 
ELLNGSPLFPGENDIEQLCOH^ILGTPSPRVWPEITELPDYNKISFEEQAPVPLEEVLP 
DASPQALDLLGQFLLYPPRQRIAASQALLHQYFFTAPL^ 
GPPHVHDFHVDRPIEESLLNPELIRPFIPEG 
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FIGURE IN 



SEQ ID NO: 175_AA631990_H 

MI TS I STEKSGHTHYPFMITTLQYYRGRGGKTAVWRHFS 

DSRESWGHESYRGSHKRKRRSHSSTQENRHCKPHHQFKESDCHYL^ 

VDEYRNDYCEGTYVPRHYHRDIESGYRIHCSKSSVRSRRSSPKRKR 

DTLGEGAFGKWE C I DHGMDGMHVAVKI VKNVGRYREAARS E I Q VLEHLNS TDPNS VFRC 
VQMLEWFDHHGHVCI VFELLGLSTYDFI KENS FLPFQI DHI RQMAYQI CQS INFLHHNKL 
THTDLKPENI LFVKSDYVVKYNSKMKRDERTLKNTD I KWDFGS ATYDDEHHS TLVS TRH 
YRAPEVILALGWSQPCDWSIGCILIEYYLGFTVFQTHDSK^ 
KTRKMCYFHHNQLDWDEHSSAGRYVRRRCKPLKEFWLCHDEEHEKL 
RITLDEALQHPFFDLLKKK 

SEQ ID NO: T76_AA557536_H • »: 

MCTVVDPRI VRRYLLRRQLGQGRTFREITLLQVSGLGPPVQS PCPGTDLSRQERNWPSWA 
PEHS P S WP S S RLRLS PQEFGDHPNI I SLLD VI RAENDRD I YL VFEFMDTDLNAVI RKGGL 
LQDVHVRS I FYQLLRATRFLHSGHVVHRDQKPSNVLLDANCTVKLCDFGLARSLGD 
PEDQAVTEYVATRWYRAPEVLLS SHRYTAS C PRYTLGVDMWS LGC I LGEMLRGR PLFPGT 
STLHQLELILETIPPPSEEXRPRQTLDALLPPDTSPEALDL^ 

QHPYVQRFHCPSDEWAREADVRPRAHEGVQLSVPEYRSRVYQMILECGGSSGTSREKGPE 
GVS PSQAHLHKPRADPQLPSRTPVQGPRPRPQSSPGHDPAEHES PRAAKNVPRQNSAPLL 
QTALLGNGERPPGAKEAPPLTLS LVKP SGRGAAPS LTSQAAAQVANQAL I RGDWNRGGGV 
RVASVQQVPPRLPPEARPGRRMFSTSALQGAQGGARAIJjGGYSQAYGTVCMSAL^ 
EGHHV 

SEQ ID NO: 177_N28606_H, MOK_H 

MKNYKAIGKIGEGTFSEVMKMQSLRDGNYYACKQMKQRFES I EQVNNLRE I QALRRLNPH 
PNILMLHEVVFDRKSGSLALICELMDMNIYE 

RNGI FHRDVKPENILI KQDVLKLGDFGSCRSVYSKQPYTEYI STRWYRAPECLLTDGFYT 
. tYKHDLWSAGCV^FYEIASLOPIiFPG^ 
FKKGSGIPI^TimSPQCLSLLHA>lVAYDPDERIAAIIQALQHPYFQ^ 
KAGFPEHPVAPEPLSNSCQISKEGRKQKQSLKQEEDRPKRRGPAYVMELPKLKLSGVVRL 
SSYSSPTLQSVLGSGTNGRVPVLRPLKCIPASKKTDPQKDLK^ 

SEQ ID NO: 178_AB023153_H, ICK_H 
MNRYTTIRQLGDGTYGSVLI^RSIESGELIAIKK 
NVVKLKEVIRENDHLYFIFEYMKENLYQLIKERNKLFPESAIRNIM^ 
FFHRDLKPENLLCMGPELVKI ADFGLARE I RS KP P YTD YVSTRWYRAPEVLLRS TNYS S P 
IDVWAVGCIMAEVYTLRPLFPGASEI DTI FKI CQVLGTPKKTDWPEGYQLS SAMNFRWPQ 
CVPNNLKTLIPNASSEAVQLLRDMLQWDPKKRPTA^ 

EKPQKGILERAGPPPYIKPVPPAQPPAKPHTRISSRQHQASQPPLHLTYPYKAEVSRTDH 

PSHLQEDKPSPIJJFPSLHNKHPQSKITAGLEHKNGEIKPKSRRRWGLISRSTKD 

LDDLDFSPSLSRIDLKNKKRQSDDTLCRFESVLDL^ 

LRSAAKQHYLKHSRYIJ>GISIRNGILSNPGKEFIPPNPWSSSGLSGKSSGTMSVISKVNS 
VGSSSTSSSGLTGNYVPSFLKKEIGSAMQRVHLAPIPDPSPGYSSLKAMRPHPGRPFI^ 
QPRSTPGLI PRP PAAQPVHGRTDWASKYPSRR 

SEQ ID NO: 179_AA839940_M 

S SNNGGMSAEEE I GPGAEPMRGPSLATRDWRDETVGTTDLQQG I D PGAVS PE PGKDHAAQ 
GPGRTEAGRVSSAAEAAI WLDDSAAPPAPFEHRWS I KDTLI SAGYTVSQHEVLGGGRF 
GQVHRCTERSTGLALAAKIIKVTCNVK^ 

LIMEYVDGGELFDRI TDEKYHLTELDWLFTRQ I CEGVHYLHQHY I LHLDLKPENI LCVS 
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FIGURE lO 



QTGHQIKIIDFGLARRYKPREKLKVNFGTPEFLAPEVVNYEFVSFPTD^ 

SGLSPFLGETDAETMNFIWCSWDFDADTFKGLSEEAKDFVSRLLVKEKSCRMSATQCLK 

HEWLNHLPAKASGSNVRLRSQQLLQKYMAQSKWK^ 

SEQ ID NO: 180_AA460132_H 

MAAARATTPADGEEPAPEAEALAAARERS SRFLSGLELVKQGAEARVFRGRFQGRAAVI K 
HRFPKGYRHPALEARLGRRRTVQEARALLRCRRAGI SAP WFFVDYASNCLYMEE I EGSV 
TVRDYIQSTMETEKTPQGLSNLAICT^ 

L I DFGLS F I SAIjPEDKGVDLYVIiEKAFLS THPNTETVFEAFLKS YS TS S KKARP VLKKLD 
EVRLRGRKRSMVG 

S2Q ID :TOri81_SGK034_H " . " . ^ ■'. >'' 

QREKVNQGl^PGIXJSTFLAMDTEEGVE^ 

PNIVK1HKYWLDTSEACARVIFITEYVSSGSLKQFLKKTKKNHKAM 

ALSFLHACSPPIIHGNLTSDTIFIQHNGLIKIGSVWHRIFSNALPDDLRSPIRAEREELR 

NLHFFPPEYGEVAIXSTAVDIFSFGMCALEMAVI^IQTNGDTRVTEEA 

REFILCCLARDPARRPSAHSLLFHRVLFEVHSLKLLAAHCFIQHQY^ 

DLHAVLAELPRPRRPPLQWRYSEVSFMELDKFLEDVRNGIYPLMNFA^ 

PPEEVQKAKTPTPEPFDSETRKVIQMQCNLERSEDKARWHLTLLLV^ 

PTDSAQDLASELVHYGFLHEDDRMKLAAFLESTFLKYRGTQA 

SEQ ID NO: 182_AA103218_M SGK034J4 

HAS APEYGEVNDGTGFVD I FS FGMCALEMAVLE I QANGDTRVTEEAI ARARHS LSDPNMR 

EFILSCLARDPARRPSAHNl^FHRVLFEVHSLKLIiAAHCF 

LHAVLAEMPQPHGPPMQWRYSEVSFLELDKFL^ 

PEEAQKAKTPTPEPFDSETRKWQMQCmiERSEDKARWHL^ 

TDSAQDLAAELVHYGFLHEDDRTKLAAFLETTFLKYRGTQA 

SEQ ID NO: 183_NEK7_H, N34132_H 

MSGGAAEKQSStPGSLFLSPPAPAPKNGSSSDSSVGEKLGAAAADAVTGRTEEYRRRRHT 
MDKDSRGAAATTTTTEHRFFRRSVI CDSNATALELPGLPLSLPQPS I PAAVPQSAPPEPH 
REETVTATATSQVAQQPPAAAAPGEQAVAGPAPSTVPSSTSKDRPVSQPSLVGSKEEPPP 
ARSGSGGGSAKEPQEERS QQQDDI EELETKAVGMSNDGRFLKFDI E I GRGS FKTVYKGLD 
TETTVEVAWCELQDRKLTKSERQRFKEEAE 

TELMTSGTLKTYIiKRFKVMKI KVLRSWCRQI LKGLQFLHTRTPLI I HRDLKCDN I F I TGP 

TGSVKIGDLGLATLKRASFAKSVIGTPEFMAPEMYEEKYDESVDVY^ 

PYSECQNAAQIYRRVTSGVKPASFDKVAIPEVKEIIEGCIRQNKDERYSIKDLL^ 

EETGVRVELAEEDDGEKIAIKLWLRIEDIKKLKGKYKDNEAIEFCFDLERDVPEDVAQEM 

VESGYVCEGDHKTMAKAI KDRVSL I KRKREQRQLVREEQENKKQEE S SLKQQVEQS S ASQ 

TGI KQLPSASTGI PTASTTSASVSTQVEPEEPEADQHQQLQYQQPS I SVLSDGTVDSGQG 

SSVFTESRVSSQQTVSYGFPXHEQAHSTGTVPGHIPSTVQAQSQPHGVYPPSSVQQGIQQ 

TAPPQQTVQYSLSQTSTSSEATTAQPVSQPQAPQVLPQVSAGKQSTQGVSQVAPAEPVAV 

AQPQATQPTTLASSVDSAHSDVASGMSDGNENVPSSSGRHEGRTTKRHYRKSVR 

KTSRPKI^ILNVSNKGDRVVECQLETHNRKM^ 

RESFVDQVREI IEKADEMLSEDVSVEPEGDQGLESLQGKDDYGFSGSQKLEGEFKQP I PA 
SSMPQQIGIPTSSLTQVVHSAGRRFIVSPVPESRLRESKVFPSEITDTVAASTAQSPGMN 
LSHSAS SLSLQQAFSELRRAQMTEGPNTAPPNFSHTGPTFPWPPFLS S I AGVPTTAAAT 
APVPATSSPPNDISTSVIQSE\TIVPTEEGIAGVATSTGVVTSGGLPIPPVSESPVLSSVV 
SSITIPAWSISTTSPSLQVPTSTSEIVVSSTALYPSVTVSATSASAGGSTATPGPKPPA 
WSQQAAGSTTVGATLTSVSTTTSFPSTASQLSIQLSSSTST 
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FIGURE IP 



HSSTTGLAFSLSAPSSSSSPGAGVSSYISQPGGLHPLVIPSVIASTPILPQAAGPTSTPL 

LPQVPS I PPLVQPVANVPAVCXJTLIHSQPQPALLPNQPHTHCPEVDSDTQPKAPG I DDI K 

TLEEKLRSLFSEHSSSGAQHASVSLETSLVIESTVTPGIPTTAVAPSKLLTSTTSTCLPP 

TNLP]XWALPVTPVVTPGQVSTPVSTTTSGVKPGTAPSKPPLTKAPVLPVGTELPAGTL 

PSEQLPPFPGPSLTQSQQPLEDLDAQLRRTLSPEMITVTSAVGPVSMAAPTAITEAGTQP 

QKGVSQVKEGPVLATSSGAGWKMGRFQVSVAADGAQKEGKNKSEDAKSVHFESSTSESS 

VLSSSSPESTLVKPEPNGITIPGISSDVPESAHKTTASEAKSDTGQPTKVGRFQVTTTAN 

KVGRFSVSKTEDKITDTKKEGPVASPPFMDLEQAVLPAVIPKKEKPELSEPSHLNGPSSD 

PEAAFLSRDVDDGSGSPHSPHQLSSKSLPSQNLSQSLSNSFNSSYMSSDNESDIEDEDLK 

LELRRLRDKHLKEIQDLQSRQKHEIESLY^ 

ICSSRSSSLGNKSPQLSGI^SGQSAASV^PQQTLHPPGNI 

LYSAFTSDGAI SVPSL.8APGQGNKAT1 1 VQKQ 

SEQ ID NO: 184_BCON3_H 

MSEGESQTVLSSGSDPKVESSSSAPGLTSVSPPVTSTTSAASPEEEEESEDESEILEESP 

CGRWQKRREEVNQRNVPGIDSAYLAMDTEEGVEVVWNEVQFS 

LIQLEHLNIVKFHKYWADIKENKARVI^ 

CTQILSALSYLHSOTPPIIHGNLTCDTIFIQHN^ 

HFFAPEYGEVTNVTTAVDIYSFGMCALEMAVLEIQ^ 

REFIQKCLQSEPARRPTARELLFHPALFEVPSLKLL 

DTSAVLAEIPAGPGREPVQTLYSQSPALELDKFIiEDVRNGIYPLTAFGLPRPQQPQQEEV 
TS PWPPS VKTPTPEPAEVETRKWLMQCNI E S VEEGVKHHLTLLLKLEDKLNRHLS CDL 
MPNENI PELAAELVQLGFI SEADQSRLTSLLEETLNKFNFARNSTLNSAAVTVS S 

SEQ ID NO: 185_AA711829_M 

LKQFLKKTKKNHKTMNEKAWKRWCTQILSALSYLHSC1)PPIIHG 
IGSVAPDTINNHVKTCREEQKNLHFFAPEYGETVTITJVTTAW 

GESgTV'PC^ilSSA^ r£M&£V3* r . KLLa 

AHCIVGHQHMIPENAI^EITKNMDTSAVLAEIPAGPGREPVQTLYSQSP 
RNGIYPLTAFGLPRPQQPQQEEVTSPVVPPSVKTPTPEPAEVETRKWLMQCN 
VKHHLTLLLKLEDKLNRHLSCDIjMPNES I PDLAAELVQLGF I SEADQSRLTSLLEETLNK 
FNFTRNSTLNTATVTVS S 

SEQ ID NO: 186_AA099102_H 

MSSCVSSQPSSNRAAPQDELGGRGSSSSESQKPCEALRGLSSLSIHLGMESFIVVTECEP 
GCAVDLGLARDRPLEADGQEVPLDTSGSQARPHLSGRKL 

CICPSLPYSPVSSPQSSPRLPRRPTVESHHVSIT^QDCVQLNQYTLKDEIGKGSYGVVK 

LAYNENDNTYYAMKVLSKKKLIRQAAFPRRPPPRGTRPAPGGC^ 

KKLDHPNVVKLVEVLDDPNEDHLYMVFEL^ 

EYLHYQKIIHRDIKPSNLLVGEDGHIKIADFGVSNEFKGSDALLSNYVGTPAFMAPESLS 
ETRKI FSGKAKDVWAMGVTLYCFVFGQCPFMDERIMCLHSKI KSQALEFPDQPDI AEDLK 
DLITRMLDKNPESRIVVPEIKLHPWVTRHGAEPLPSEDENCTLVEVT 
LATVILVKTMIRKRSFGNPFEGSRREERSLSAPGNUjTKKPTREC^ 
PGHRPAPRGGGGSALVRGSPCVESCWAPAPGSPARMHPIiRPEEAMEPE 

SEQ ID NO: 187_5R69_17_2_H 

MQEIPQEQIKEIKKEQLSGSPWILLRENEVSTLYKGEYHRAPVA^ 
QTFNKEIKTMKKFESPNILRIFGICIDETVTPPQFSIVMEYCELGTLRELLDREKDLTL 
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FIGURE 1Q 

KRMVLVLGAARGL YRLHH SEAPELHGKI RS SNFLVTQGYQVKLAGFELRKTQT SM S LGTT 
REKTDRVKSTAYLSPQELEDVFYQYDVKSEIYSFGIVLWEIATGDIPFQGEECEDWLSQW 

L 

SEQ ID NO: 188_H85811_H 

MAPVYEGMASHVQVFSPHTLQSSAFCSVKKLKIEPSSNWDMTGYGSHSKVYSQSK^ 

QPATTTVSTSLPVPNPSLPYEQTIVFPGSTGHIVVTSASSTSVTGQVLGGPHN^ 

Sl^TYQKCGLKRKSEEIENTSSVQIIEEHPPMIQNNASGATVATATTSTATSKNSGSNS 

EGDYQLVQHEVLCSMTNTYEVIjEFIX5RGTFGQV^ I vai ki lknhp s yarqg 

QI EVS I IJVRLSTESADDYNFVRAYECFQHKNHTCLVFEMLEQNLYDFLKQNKFS PLPLKY 

IRPVLQQVATALMKLKSLGI^ 

YLQSRYYRAPErilXSLPFCEAIDMWSl^^ 

aeyllsagtkttrffnrdtds pyplwrlktpddheaetgi kskearkyi fnclddmaqvn * 

mttdlegsdmlvekadrrefidllkkmltidadkritpietlnhp 

vkscfqnmeickrrvnmydtvnqsktpfithvapst^ 

aavaqrsmplqtgtaqicarpdpfqqalivcppgfqglqaspskhagysvrmenavpivt 

QAPGAQPLQIQPGLIiAQQAWPSGTQQIIjLPPAWQ 

ladwrnthahgshynpimqqpalltghvtlpaaqplw 

qssvrnvstcevsssqaisspqrskrvkentpprcamvhsspacstsvtcgwgdvasstt 

rerqrqtivipdtpsptvsvitissdtdeeeeqkhaptswskqrknviscvtv^ 

dsssntspysvqqraghnnanafdtkgslenhctgnprtiivpplktqasev^ 

PVNTSHHSSSYKSKSSSNVTSTSGHSSGSSSGAITYRQQRPGPHFQQQQPIjNLSQAQQHI 
TTDRTGSHRRQQAYITPTMAQAPYSFPHNSPSHGTVHPHL^^ 

PAAIX5STGTVAHLVASQGSARHTVQHTAYPASIVHQVPVSMGPRVLPSPTIHPSQYPAQF 
AHQTYI SAS PASTVYTGYPLS PAKVNQYPYI 

SEQ ID NO: 139_DYRK3_H 

^IDErXGPPCSNVLp^ 

^NTIQSDGISDSEKCSPTVSQGKSSDCLNTVKSNSSSKAPKWP^^ 

AYEKLEI INYPEI YFVGPNAKKRHGVIGGPNNGGYDDADGAYIHVPRDHLAYRYEVLKI I 

GKGS FGQVARVYDHKLRQYVALKMVRNEKRFHRQAAEE I RI LEHLKKQDKTGSMNVI HML 

ESFTFRNHVCMAFELLS IDLYELIKKNKFQGFSVQLA7RKFAQS I LQSLDALHKNKI I HCD 

LKPENILLKHHGRSSTKVIDFGSSCFEYQKLYTYIQSRFYRAPEIILGSRYSTPIDIWSF 

RCIIAELLTGQPLFPGEDEGDQIACMMELLGMPPPKLLEQSKRAKYFINSKGIPRYCSVT 

TQADGRWLVGGRSRRGKKRGPPGS KDWGTALKGCDDYLF I E FLKRCLHWD P S ARLTPAQ 

ALRHPWISKSVPRPLTTIDKVSGKRVVNPASAFQGLGSKLPPWGIANKLKAN^ 

SIPLCSVLPKLIS 

SEQ ID NO: 190_AA589241_M DYRK3_M 
TRPELLGMPPQKLIJ2QSKRAKYFINSKGLPRYCSVSTQTDGR^^ 

S KDWATALKGCGDYLF I EFLKRCLQWDP S ARLTP AQALRHPW I SKSTPKPLTMDKVPGKR 
VVNPTNAFQGLGSKLPPWGIASKIJCANIiMSETSGS I PLCSVLPKLI S 

SEQ ID NO: 191_5R7216_2_H 

MAGGRGAPGRGRDEPPESYPQRQDHELQALEAIYGADFQDLRPDACGPVKEPPEINLVLY 
PQGLTGEEVYVKVDLRVKCPPTYPDVVPEIELKNAKGL 

VMI FELAYHVQSFLSEHNKPPPKS FHEEMLERRAQEEQQRLLEAKRKEEQEQRE I LHE I Q 
RRKEEIKEEKKRKEMAKQERLEIASLSNQDHTSKKDPGGHRTAAI LHGGSPDFVGNGKHR 
ANS SGRSRRERQYSVCNSEDS PGSCE I L YFNMGS PDQLMVHKGKC I GSDEQLGKLVYNAL 
ETATGGFVLLYEWVLQWQKKMGPFLTSQEKEKIDKCKKQIQGT^ 
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FIGURE 1R 



YIAMOTjKEQDDSIVVDIL^ 

WHKVLSASNVLVDAEGTVKI TDYS I SKRLADI CKEDVFEQTRVRFSDNALPYKTGKKGD 

VWRLGLLI^SLSQGQECGEYPVTIPSDLPADFQDFLKKCVCLDDKERWSPQQLLKHSFIN 

PQPKMPLVEQSPEDSGGQDYVETVIPSNRLPSAAFFSETQRQFSRYFIEFEELQLLGKGA 

FGAVI KVQNKLDGCCYAVKRI P INPASRQFRRI KGEVTLLSRLHHENI VRYYNAWI ERHE 

RPAGPGTPPPDSGPLAKDDRAARGQPASDTDGLDSVEAAAPPPILSSSVEWSTSGERSAS 

ARFPATGPGSSDDEDDDEDEHGGVFSQSFLPASDSESDI I FDNEDENS KS QNQDEDCNE K 

NGCHESEPSVTTEAVHYLYIQMEYCEKSTLRDTIDQGLYRD^ 

EKGMIHRDLKPWIFLDSDDHVKIGDFGLATDHLAFSADSKQDDQTOT 

MVGTALYVS PEVQGSTKSAYNQKVDLFSLGI I FFEMSYHPMVTASERI FVLNQLRDPTS P 

ICFPEDFDDGl^JCQKSVISWLLNHDPAKR - 

iTTDGKAYRTMMftQI FSQRl'S # PAI*i52 lYlJSDIijKGNFS I RTAKMQQHV€!^^ IRI FK^H'oA 

VQLCTPLLIiPRNRQIYEHNEAALFMDHSGMLVMLPFDLRI PFARYVARNNI LNLKRYC I E 

RVFRPRKLDRFHPKELLECAFDIVTSTTNSFLPTAEIIYTIYEIIQEF 

NHTMLLKAI LLHCGI PEDKLSQVYI ILYDAVTEKLTRREVEAKFCNLSLSSNSLCRLYKF 

IEQKGDLQDLMPTINSLIKQKTGIAQLW 

VQQHNG 1 1 FQFVAF I KRRQRAVPE I LAAGGRYDLLI PQFRGPQALGP VPTAI GVS I AI DK 
I SAAVLNMEESVTIS SCDLLWSVGQMSMSRAINLTQKLWTAGI TAEI MYDWSQSQEELQ 
EYCRHHEITYVALVSDKEGSHVK\nCSFEKERQTEKRVLETELVDH^ 
REASDNLAVQNLKGS FSNASGLFE I HGATWP I VS VLAPEKLSASTRRRYETQVQTRLQT 
SLANLHQKS SE I E I LAVDLPKETI LQFLSLEWDADEQAFNTTVKQLLS RLPKQRYLKLVC 
DE I YNI KVEKKVS VLFLYS YRDDYYRI LF 

SEQ ID NO: 192_R43524_H, HRI_H 

MLGGNSGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEYDESDVPAEIQVLKEPLQQPTFP 

FAVANQLLLVSLLEHLSHVHEFNPLRSRQVFKLL^ 

NRAITHL>niSAKERWQDPCEDISRIQKIR 

V ^KVR^KLDGQYYAl KKSM KGATKTV04KVT,REVI?^ X v^-V^i SRSi -VI «• 

QPRADRAAIELPSLEVLSDQEEDREQCGVKNDESSSSSIIFAEFT^^^ 

NNKS VKYTTNLVT RESGELESTLELQENGLAGLSAS S I VEQQLPLRRNSHLEES FTSTEE 

SSEENVNFLGQTEAQYHLMLHIQMQLCELSLWDWIVERNKRG 

KI FQELVEGVFYI HNMG I VHRDLKPRN I FLHGPDQQ VKI GDFGLACTD I LQKNTDWTNRN 
GKRTPTHTSRVGTCLYASPEQLEGSEYEAKSDM^ 

RTGQLPESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQSELFQNSGNVNLTI^ 
EKEIAELKKQLNLLSQDKGVRDDGKDGGVG 

SEQ ID NO: 193_17000057519457_H 

MAAARATTPADGEEPAPEAET^LAAARERSSRFLSGLELVKQGAEARVFRGRFQG 
HRFPKGYRHPALEARLGRRRTVQEARALLRCRRAGI S AP WFFVDYASNCLYMEE I EG S V 
TVRDY I QSTMETEKTPQGLSNLAKT I GQVLARMHDEDL I HGDLTTSNMLLKP PLEQLN I V 
LIDFGLSFISALPEDKGVDLYVLEKAFLSTHPNTETVFEAFL 
EVRLRGRKRSMVG 

SEQ ID NO: 194_AA013524_M 

L VQQGAEARVFRGRFQGRAAWKHRF PKS YRHPELEARLGRRRTVQEARALLRCRRAG I A 
APVVFFVDYASNCLYMEEIEDSVTVRDYIQSTMET 

LIHGDLTTSNMLLRRPLAQLHIVLIDFGLSFVSGLPEDKGVDLYVLEKAFLSra 
FEAFLJCSYGASSKKSSPVLKKLDEVRLRGRKRSMVG 
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FIGURE IS 



SEQ ID NO: 195_17000139801197_H, IRAKM_H 
MAGNCGARGALSAHTLLFDLPPALLGELCAVLDSCD^ 

YVDQGKSGTRELLWS WAQKNKT I GDLLQVLQEMGHRRAI HL I TNYGAVLS PSEKS YQEGG 

FPNI LFKETANVTVDNVLI PEHNEKGVLLKSS I S FQNI I EGTRNFHKDFLI GEGE I FEVY 

RVEIQNLTYAVKLFKQEKKMQCKKHWKRFLSELEVLLLFHHPNILEL^ 

Y PYMRNGTLFDRLQCVGDTAPLPWH IRIGILIGIS KAI HYLHNVQPCS VI CGS I S SANI L 

LDDQFQPKLTDFAMT^FRSHLEHQSCTINMTSSSSKHLWYMPEEYIRQGKLSIKTDVYSF 

GIVIMEVLTGCRVVLDDPKHIQLRDL^ 

IAGRCAATRAKLRPSMDEVLOTLESTQASLYF 

DDESQNNNLLPSDEGLRIDRMTQKTPFECSQSEVMFLSLDK^ 

■■ 3SWFPKYI VPSQDIiRPYKVNIDPSSEAPGHSCRSRPVESSC^ , 

SEQ ID NO: 196_AA340598_M IRAKMJ4 
MWKRFLSELEVLLLFRHPHILELAAY 

HVR I S VL I GI AKAI QYLHNTQ PCAVI CGNV S SANI LLDDQLQPKLTDFAAAHFRPNLEQQ 

SSTINMTGGGRKHLWYMPEEYIRQGRLSVKTDVYSFGIVIMEVLTC 

DLLMELMEKRGIJDSCLSFLDRK^ 

STQPSLYFAEDPPTSLKSFRCPSPLFIJDNVPSIPVEDDENQNNHSVPPKEVL^ 

TPFECSQSEVTFIX3LDRNRGNRGSEADCNVPSSSHEEC 

WEVPGHSYGSKPMEKRCSSGLFCSEHEQSKKQ 

SEQ ID NO: 197_AA088547_H 

MASAWGSRPWPRLGLQLQFAALLLGTLSPQVHTLRPENLLLVSTL^ 

KWTLRDDPVI EGPMYVTEMAFLSDPADGSLY I LGTQKQQGLMKLPFT I PELVHAS PCRS S 

DGVFYTGRXQDAWFVVDPESGETQMTLTTEGPSTPRLYIGRTQYTVTMHDPRAPA^ 

TYRRYSAPPMDGSPGKYMSHLASCGMGLL^ 

RQLPHLTLARDTLHFLALRWGHIRLPASGPRDTATLFSTIJDTQLLMT^ 
GHHELPPVLK*I^4LRVHPTLGSG1^^ 

TPDS YLGLGPQDLLAASLTAVLLGGWI LFVMRQWEKQQETPLAPADFAHI SQDAQS LHS 
GASRRSQKRLQSPSKQAQPLDDPEAEQLTWGKISFTJPKDVLGRGAGGTFVFRGQFEGRA 
VAVKRLLRECFGLVRREVQLLQESDRHPNV^ 
PDLDRGGLEPEVVLQQLMSGLAHLHSLHIVHRDLKPGNIL^ 

KKLPAGRCSFSLHSGI PGTEGWMAPELIXJI^PPDSPTSAVDI FSAGCVFYYVLSGGSHPF 
GDSLYRQANILTGAPCLAHLEEEVHDKVVARDLVGAMLSPLPQPR 

AKQLQFFQD VSDWLEKES EQE PLVRALEAGGCAVVRDNWHEH I SM PLQTDLRKFRS YKGT 

SVRDLLRAVRNKKHHYRELFVEVRQALGQVPTC 

LFLPYYPPDSEARRPCPGATGR 

SEQ ID NO: 198_HGP_6644466 

MEGISNFKTPSKLSEKKKSVLCSTPTINIPASPFMQKLGFGTGVNVYLMKRSPRGLSHSP 
WAVKKINPIOTOHYRSVYQKRLMDEAKIIJCSLHHPN 

KSLNDLIEERYKASQDPFPAAI I LKVALNMARGLKYLHQEKKLLHGD I KS SNWI KGDFE 
TI KI CDVGVSLPLDENMTVTDPEACYI GTEPWKPKEAVEENGVI TDKAD I FAFGLTLWEM 
MTLSIPHINLSNDDDDEDKTFDESDFDDEAYYAALGTRPPINMEELDESYQKVIELFSVC 
TNEDPKDRPSAAHIVEALETDV 

SEQ ID NO: 199_AA449542_M 

S PRGLSHS PWAVKKI SLLCDDHYRTVYQKRLTDEAKI LKNLNHPN 1 1 GYRAFTEASDGSL 
CLAMEYGGEKSLNDLIEERNKDSGSPFPAAVILRVALHMARG 
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FIGURE IT 



NWI KGDFET I KI CDVGVSLPLDENMTVTDPEACY I GTE PWKPKEALEENG 1 1 TDKADVF 
AFGLTLWEMMTLCI PHVNLPDDDVDEDATFDESDFDDEAYYAALGTRPS INMELDDS YQK 
AIELFCVCTNEDPKDRPSAAHIVEALELDGQCCGLSESKH 

SEQ ID NO: 200_5R57_10_2_M TESK2_M 
LLDSDLYLPWTVRVKLAYGIAVGLS YLHFKGI FHRDLTSKV 

SEQ ID NO: 201AA232253JH 

MSSLGASFVQIKFDDLQFFENCGGGSFGSVYRAKWISQDKEVAV^ 
SHRNIIQFYGVILEPPNYGIVTEYASLGSLYDYINSNRSEEMDMDHIMTWATDYAKG 
LHMEAPVKVT HRDLKSRNVVT AADGYLKI CDFGASRFHK^HTniMSLVGTFPWMAPEVIQS 

LPVSiSTCDiYc 

QCWEADAKKRPSFKQIISILESMSNDTSLPDKCNSFLHNKAEWRCEIE^ 

LSFKEQELKERERRLKMWEQKLTEQSNTPLLPSFEIGAWTEDDVYCWQQLVRKGDSS^ 

MSVYASLFKENNITGKRLLLLEEEDLKDMGIVSKGHIIHFKSAIEKLTHDYINLFHFPPL 

I KDSGGEPEENEEKI VNLELWGFHLKPGTGPQDCKWKMYMEMDGDE I AI TYI KD VTFNT 

NLPDAEILKMTKPPFVMEKWIVGIAKSQTVECTVTYESDW 

DEVKAVQLAIQTLFTNSIXSNPGSRSDSSADCQWI^^ 

FFSHFTDGQDSYAAAVRRPQVPIKYQQITPVNQSRSSSPTQYGLTKNFSSLHLNSRDSGFS 
SGNTDTSSERGRYSDRSRNKYGRGSISLNSSPRGRYSGKSQHSTPSRGRYPGKFYRVSQS 
ALNPHQSPDFKRSPRDLHQPNTIPGMPLHPETDSRASEEDSKV^ 
SPAKTNKERARGDHRGWRNF 

SEQ ID NO: 202_AI375137_H 

MGNYKSRPTQTCTDEWKKKVSESYVITIERLEDDLQIKEKELTELRNI FGSDEAFSKVNL 
NYRTENGLSLLHLCCI CGGKKSHIRTLMLK^ I TSL 

LHSGADIQQVGYGGLTALHIATIAGHLEAADVLLQH^ 
QVTRLLLKFG?^\7NVSGEVGDRPIi 

FCSRFGHHDI VK ttjLQSDLEVQPHVVNI YGDTPLHLACYNGKFEVAKEI I QI SGTESLtK 
ENIFSETAFHSACTYGKSIDLVKFLLDQNVININHQGRDGOT 
DNGADMNLVACDPSRSSGEKDEQTCLMWAYEKGHDAI 
GDGSYVSVPSPLGKIKSMTKEKADILLLRAGLP 

RCRNKI YAI KRYRANTYCSKSDVDMFCREVS I LCQLNHPCVI QFVGACLNDPSQFAI VTQ 
YISGGSLFSLLHEQKRILDLQSKLI I AVD VAKGMEYLHNLTQ P I IHRDLNSHNILLYEDG 
HAVVADFGESRFLQSLDEDNMTKQPGNLRWMAPEVFTQCTRYTI KADVFS YALCLWE I LT 
GEIPFAHLKPAAAAADMAYHHIRPPIGYSIPKPISSLLIRGWNACPEGRPEFSEWMKLE 
ECLCNIELMSPASSNSSGSLSPSSSSDCLVNRGGPGRSHVAALRSRFE^^ 
LSQSAGQYSSQGLSLEEMKRSLQYTPIDKYGYVSDPMSSMHFHSCRNSSSFEDSS 

SEQ ID NO: 203_H97685_H 

MESERSPLYRQLIDLGYLSSSHWNCGAPGQDTKAQSMLVEQSEKLRHLSTFSHQVLQTRL 

VDAAKALNLVHCTCLDIFINQAFDMQRDIXJITPK 

MKDMIVETIinMKEELIjDDATNMEFKDVIVPENGEPVGra 

VANKLI S SVDYLRESFVGTLERCLQSLEKSQDVS VHI TSNYLKQI LNAAYHVEVTFHSGS 

SVTRMLWEQIKQIIQRITWVSPPAITLEWKRKVAQEAIESL^^ 

SHEAFAASLRQLEAGHSGRLEKTEDLWLRVRKDH^ 

QELGRGQYGVVYLCDNWGGHFPCALKSVVPPDEKHWNDIiALEFH^ 

SVIDYNYGGGSSIAVLLIMERLHRDLYTG^ 

RDI KLKNVLLDKQNRAKITDLGFCKPEAMMSGS I VGTP IHMAPELFTGKYDNS VDVYAFG 
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FIGURE 1U 



ILFWYICSGSVKLPEAFERCASKDHLWN^ 
RPLLGIVQPMLQGIMNRLCKSNSEQPNRGLDDST 

SEQ ID NO: 204_W20810 JV! 

DVNLKASKASDVYSFGILVWAVLAGREAELVDKTSLIRETVCDRQ 
PGLEKLKELMIHCWGSQSENRPSFQDCEPKTNEV^ 

RNLSAREPSQRGTEMDCPRETMVSKMLDRLHI^EPSGPVPGKCPERQAQDTSVGPATP^ 
TSSDPVAGTPQIPHTLPFRGTTPGPVFTETPGPHPQRNQGDGRHGTPWYPWTPPNPMTGP 
PALVFNNCSEVQIQraiSLVAPPRTTASSSAKyDQAQFGRGRGWQPraK 

SEQ ID. NO: 205_AA744236_H 
MGSENiSAmaSYTLREPPFTLPSGlA^ 

RHPCLLRFLS CTVEADGI HLVTERVQ PLEVALETLS SAEVCAG I YD I LLAL I FLHDRGHL 
THNNVCLSSVFVSEDGHWKLGGMETVCKVSQ 

LPECHGHARDAFS FGTLVESLLTI LNEQVSADVLS SFQQTLHSTLLNP I PKCRPALCTLL 
SHDFFRNDFLEVVNFLKSLTLKSEEEKTEFFKFLLDRVSCLSEELIASRLVPLLLNQLVF 
AEPVAVKSFLPYLLGPKKDHAQGETPCLLSPALFQSRV^ 
IEAYVEHFTQEQLKKVILPQVLI^ 

FKRTAPSFTKNTDLSI^GDPFSQPIKFPINGLSDVKNTSEDSENFPSSSKKSEEWPDWSE 
PEEPENQTVNIQIOTREPCDDVKSQCTTLDVEESSWDDCEPSSLDTKVNPGC^ 
TSGEQKPI PALLSLTEESMPWKSSLPQKI SLVQRGDDADQI EPPKVS SQERPLKVPSELG 
LGEEFTI QVKKKPVKDPEMDWFADMI PEI KPSAAFLI LPELRTEMVPKKDDVS PVMQFS S 
KFAAAE I TEGEAEGWEEEGELNWEDNNW 

SEQ ID NO: 206_AI052250_H 

ME SMLNKLKS TVTKVTADVTSAVMG I PVTREFDVGRHI ASGCNGLAWKI FNGTKKSTKQE 
VAVFVFDKKLIDKYQKFEKDQIIDSLKRGVQQLTRLRHPRLIjTVQHP 

PENI IliNKSGAWKIMGFDFCVSSTNPSEQEPKFPCKEWDPNLPSLCLPNPEY 
VSCETASDMYSI^TVMYAVFNKGKPIFEVN^ 

REHVKLLLNVTPTVRPDADQMTKI PFFDDVGAVTLQYFDTLFQRDNLQKSQFFKGLPKVL 
PKLPKRVIVQRILPCLTSEFVNPDMVPFVLPNVLLIAEECTKEEYVKLILPEI^ 
EPIQILLIFliQKMDLLLTKTPPDEIKNSVLPMVYRALE^ 
YPSMKNALI PRI KNACYKHLPLRFV 

SEQ ID NO: 207_AA278842_H 

MWFFARDPVRDFPFELI PEPPEGGLPGPWALHRGRKKATGSPVS I FVYDVKPGAEEQTQV 
AKAAFKRFKTLRHPNI LAY I DGLETEKCLHWTEAVTPLG I YLKARVEAGGLKE LE I SWG 
LHQ I VKALS FLVNDCSL I HNNVCWAAVFVDRAGEWIa J GGLDY^lYS AQGNGGG P PRKG I PE 
LEQYDPPELADSSGRVVREKWSADMWRLGCIjIWEVFNGPLPRAAAIJINPGKIPKTLVP 
CELVGANPKVRPNPARFLQNCRAPGGFMSNRFVETNLFLEEIQIKEPAEKQKFFQEL 
LDAFPEDFCRHKVLPQLLTAFEFGNAGAVVLTPLFKVGKFLSAEEYQQKI I PVWKMFSS 
TDRAMRIRLLKXJMEQFIQYLDEPTVNTQIFPHVV^ 
EANLNVELMIGIFARLQAKDEQGPIRCNTTVCL^ 
APSRVAGVLGFAATHNLYSMNDCAQKILPVLCGLTVDPEKSV^ 

SEDPTQLEEVEKDVHAAS S PGMGGAAAS WAGWAVTG VS S LTS KLI RSHPTTAPTETN I PQ 

RPTPEGVPAPAPTPVPATPTTSGHWETQEEDKDTAEDSSTADRWDDEDWGSLEQEAESVL 

AQQDDWSTGGQVSRASQVSNSDHKSSKSPESDWSSWEAEGSWEQGWQEPSSQEPPPDGTR 

LASEYNWGK5PESSDKGDPFATLSARPSTQPRPDSWGEDNWEGLETO 

ERRREMEAKRAERKVAKGPMKLGARKLD 
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FIGURE IV 



SEQ ID NO: 208_AA599286_H 
MAFMEKPPAGKVLLDDTVPLTAM 

LL^SLQIAGLSLPLPPKKLIGNMDREFIAERQKGLQNYIiNVITTNH 

PNNYSANYTEI ALQQVSMFFRSEPKWEWEPLKDI GWRI RKKYFLMKI KNQPKERLVLSW 

ADLGPDKYLSDKDFQCLIKLLPSCLHPYIYRVTFATANESSALLIRMFNEKGTLKDLIYK 

AKPKDPFLKKYCNPKKIQGLELQQIKTYGRQILEVLKFLHDK^ 

CRLLDLENSLLGLPSFYRSYFSQFRKINTLESVDTO 

PAPSMAWAVLESTLSCEACKNGMPTI SRLLQMPLFSDVLLTTSEKPQFKI PTKLKEALR 
I AKEC I EKRLI EEQKQI HQHRRLTRAQSHHGSEEERKKRKI LARKKSKRSALENSEEHS A 
KYSNSNNSAGSGASSPLTSPSSPTPPSTSGI SALPPPPPPPPPPAAPLPPASTEAPAQLS 

SQAVfrGMS&UALLS^ 

YPLPGKVIAEPVQPQTVLFCRCSCKQLFERNNSLSRIK 
SEQ ID NO: 209_AA425725_H 

MSASTGGGGDSGGSGGSSSSSQASCGPESSGSELALATPVPQMLQGLLGSDDEEQEDPKD 
YCKGGYHPVKIGDVFNGRYHVVRKLGWGHFSTVWLCWDIQ 

VDEI KLLKCVRDSDPSDPKRETI VQLIDDFRI S GVNGVHV CMVLEVLGHQLLKW 1 1 KSNY 
QGLPVPCVKS I VRQVLHGLDYLHTKCKI IHTDI KPENI LLCVGDAYI RRLAAEATEWQQA 
GAPPPSRSIVSTAPQEVLTGKLSKNKRKKMRRKRKQQKRLI^ 

EDSGLRLDGGSGSTSSSGFSGSLFSPASCSILSGSSNQRETGGLLSPSTPFGASIS^ 
LEPQNADKI KI KI ADLGNACWVHKHFTED IQTRQYRAVEVLI GAEYGPPAD I WSTACMAF 
ELATGDYLFEPHSGEDYSRDEDHIAHIVELLGDIPPAFALSGRYSREFFNRRGELRHIHN 
LKHWGLYEVLMEKYEWPLEQATQFSAFLLPMMEYIPEKRASAADCLQHPWL^ 

SEQ ID NO: 210_SGK022_H 

MEDFLLSNGYQLGKTIGEGTYSKVKEAFSKKHQRKVAIKVIDKM 
. I VRTLDHKNX XQV2EM££SMX3KXQ^V^ 
AIRYCHGCGVAHRDLKCEaiALLQGF]^ 

LQGI PHDSKKGDWSMGVVLYVMLCASLPFDDTDI PKMLWQQQKGVSFPTHLS I SADCQD 
LLKRLLEPDMILRPS IEEVSWHPWLAST 

SEQ ID NO: 211_AA060026_M SGK022_M 

MEDFLLSNGYQI^KTIGEGTYSKVKET^SKKHQRKVAIKIIDKMGGPEEFIQRFLPRELQ 
I VRTLDHKNI IQVYEMLESADGKIYLVMELAEGGDVFDCVLNG^ 
AIRYOIGCGVAHRDLKCENALLQGFNLICLro 

LQGI PHDSKKGDVWSMGWLYVMLCASLPFDDTDI PKMLWQQQKGVSFPTHLGI STECQD 
LLKRLLEPDMI LRPS I EEVS WHP WLAST 

SEQ ID NO: 212_AA399669_H 

MGKGDVLEAAPTTTAYHSLMDEYGYEVGKAIGHGSYGSVYEAFYTKQKVMV^ 
ASDDYLNKFLPREIQQVMKVLRHKYLINFYRAIESTSRVYI ILELAQGGDVLEWIQRYGA 
CSEPLAGKWFSQLTLGIAYLHSKS I VHRDLKLENLLLDKWENVKI SDFGFAKMVPSNQPV 
GCSPXYRQVNCFSHLSQTYCGSFAYACPEILRGLPYNPFLSDTWSMGVILYTLWAHLPF 
DDTNLKKLLRETQKEVTFPANHTI SQECKVQLLI ACVAQWRKTQARPLSPLL 

SEQ ID NO: 213_AA758539_H 

MDDATVLRIOCGYIVGINLGKGSYAKVKSAYSERLKFNVAVKIIDRRKTP 

MDI LATVNHGS 1 1 KTYEI FETSDGR I YI IMELGVQGDLLEF I KCQGALHEDVARKMFRQL 

SSAVKYCHDIJDIVHRDLKCENLLI^KDFNIKLSDFGFSKR 
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FIGURE 1W 



YAAPEVLQSIPYQPKVYDIWSLGVILYIMVCGSMPYDDSDIRKMLRIQKEHRVDFPRSKN 
LTCECKDLIYRMLQPDVSQRLHIDEILSHSWLQPPKPKATSSASF^^ 
TKTGLRPDHRPDHKLGAKTQHRLL^ SGAEVGKAST 

SEQ ID NO: 214_AA883975_H 
MSGDKLJjSELGYKLGRTIGEGSYSKVKVATSKKYKGTV^ 
LSILRGVRHPHIVHVFEFIEVCNGKLYIVMEA^ 
GAWYLHDHHLVHRDLKCENVLLSPDERRVKLTO 

EVIiLGI PYDPKKYDVWSMGWLYVMVTGCMPFDDSDI AGLPRRQKRGVLYPEGLELSERC 
KALIAELLQFSPSARPSAGQVARNCWLRAGDSG 

SEQ ID NO: 2l5^AAS05d4C_H ^ # ' - 

VGRQETGVRRWAFLICQPISPPLTSSEFIQRFLPRELQIWTUDHKNIIQVYEMLESADG 
KI CLVMELAEGGDVFDCVLNGGPLPESRAKALFRQMVEAIRYCHGC^ 
QGFNLKLTDFGFAKVLPKSHRELSQTFCGSTAYAAPEVLQGIPXK^ 
S I SADCQDLLKRLLE PDMI LRPS I EEVS WHPWLAST 

SEQ ID NO: 216_H29974_H 

YSLLAE I GRGS YGVVYEAVAGRSGARVAVKKI RCDAPENVELALAEFWALTSLKRRHQNV 
VQFEECVLQRNGLAQRMSHGNKSSQLYLRLVETSLKGERILGYAEEPCTLWFV^ 
DLNQYVLSRRPDPATNKS FMLQLTSAI AFLHKNH I VHRDLKPDNI LI TERS GTP I LKVAD 
FGLSKVCAGLAPRGKEGNQDNKNVNVNKYWLSSACGSDFYMAPEVWEGHY FALG 
1 1 IWAMIERITFIDSETKICELLGTYIKQGTEIVPVGEALLENPKMELH 
IKQLLKDMLAANPQDRPDAFELETRMDQVTCAA 

SEQ ID NO: 217_AA498104_M H29974_M 

PLLLPPPPAAMETGKENGARRGTKSPERKRRSPVQRVLCEKIJIPAAC^MDPAGA 

FL£JlEllrI^GG^^ 
LAJJIJBFmLTSLKRRHQNIVQFEE 

GYAEEPCYLWFVMEYCEGGDLNQYVLSRRPDPATNKS FMLQLTSAI AFLHKNHIVHRDLK 
PDNI LI TERSGTP I LKVADFGLSKVCAGLAPRGKEGNQDNKNVNVNKYWLS SACGSDFYM 
APEVWEGHYTAKADI FALG 1 1 IWAMIERITFIDSETKKELLGTYIKQGTEI VPVGEALLE 
NPKMELHI PQKRRTSMSEGVKQLLKDMLAANPQDRPDAFELETRMDQVTCAA 

SEQ ID NO: 218_AA215311_H 

MVSSQPKYDLIREVGRGSYGVVYEAVIRKTSARVAVKKIROiAPEN^ I 
KSQHPNVTHLEECILQKDGMVQKMSHGSNSSLYLQLVETSLKGEIAFDPRSAYYIiWFV^ 
FCDGGDMNEYIjLSRKPNRKTNTSFMLQLSSALAFLHKNQI IHRDLKPDNILISQTRLDTS 
DLEPTLKVADFGLSKVCSASGQNPEEPVSVNKCFLSTACGTDFYMAPE\T^GHYTAKADI 
FALGI 1 1 WAMLER I TF I DTETKKELLG S YVKQGTE I VP VGEALLENPKMELL I PVKKKSM 
NGRMKQLIKEMLAANPQDRPDAFELELRLVQIAFKDSSWET 

SEQ ID NO: 219_AA018361_H 

NTOAAFPAGGAGGSVEPPSARPAPQPAGTAARSEEAPARAQAAGMAGPGWGPPRLDGFILT 
ERLGSGTYATVYKAYAKKDTREWAI KCVAKKSLNKAS VENLLTE I E I LKG I RHPH I VQL 
KDFQWDSDNIYLIMEFCAGGDLSRFIHTRRILPEKVARVFM^ 

LKPQNI LLS S LEKPHLKLADFGFAQHMS P WDEKHVLRGS PLYMAPEMVCQRQ YDARVDLW 
SMGVILYEALFGQPPFASRSFSELEEKIRSmVIELPLRPLLSRDCRDI^RLLERDPS^ 
RISFQDFFAHPWVDLEHMPSGESLGRATALWQAVKKDQEGDSAAALSLY 
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FIGURE IX 

LHYEVDAQRKEAI KAKVGQYVSRAEELKAI VS SSNQALLRQGTSARDLLREMARDKPRLL 

AALEVASAAMAKEEAAGGEQDALDLYQHSLGEI^LLI^SPRAa 

T 

SEQ ID NO: 220_AA311714_H 

MENF I L YEE I GRGS KTWYKGRRKGT I NFVAI LCTDKCRRPE ITNWVRLTRE I KHKNIVT 

FHEWYETSNHLWLVXENLPEDVVREFGIDLISGLHHLHKIjGILFCD 

KFSNFCLAKVEGENLEEFFALVAAEEGGGDNGENVLKKSMra 

FSISSDLWSLGCLLYEMFSGKPPFFSESVSELTEKILCEDPLPPIPKDSSRPKASSDFIN 
LKX3LI£RDPQK^TWTO 

QNSQSkQAXGHKSGQPLGHSFRIJ^PTEF^ zJ-^ZV 
SPGEDMTHCSPQKTSPLTKITSGHLSQQDLESQMRELIYTDSDLVVTPIIDNPKIMKQPP 
VKFDAKI LHLPTYS VDKLLFLKDQDWNDFLQQ VC S Q I D S TE KSMGASRAKLNLLCXLCVV 
AGHQEVATRLLHS PLFQLL I QHLR I APNWD I RAKVAHVI GLLASHTTELQENTPWETTS 
S IGI GILNCLVQHSTPVPRQCLVYV 

SEQ ID NO: 221_SGK384_H 

S LAHVLRARQ I LTE PEVRD YLRGLVSGLR YLHQRC I LHR 
SEQ ID NO: 222_AA210451J4 SGK384_M 

MGQQHGTRNGLTHRELPRGVGLLI^MALMNVALYLCLDQLF I S PGRSTADSRRCP PGYFR 

MGRMRNCSRWLSCEELRTETOQLKRVGEGAVKRVFLSEWKEH^ 

GLQMLKSLQSEHVVTLVGYCEEDGTILTEYHPLGSLSNLEETLN^ 

AMEYVSI INYLHHSPLGTRVMCDSNDLPKTLSQYLLTSNFS IVANDLDALPLVDHDSGVL 
IKCGHRELHGDFVAPEQLWPYGEDTPFQDDLMPSYNEKA/DIWKIPDVSSFLLGHVEGSDM 
VRFHLFD IHKACKSQI PAERPTAQNVLDAYQRWHSLRDTVMSQTKEMI i 

SEQ ID NO: 223_SGK071_2_H 

EVVAVQMMVECMDDHYASQALEELMPLLKLRHAHI SVYQELF I TWNGEI SSLYLCLVMEF 
NELSFQEVIEDKRKAKKI IDSEWMQNVLGQVLDALEYLHHLDI IHRNLKPSNI ILI SSDH 
CKLQDLSSNVWOT)KAKWNIR7^EDPFRKSWMAPEALNFSFSQKSDIW 
SFMDGTEAMHLRKSLRQSPGSLKAVLKTMEEK^ 

WHI TFLRGSFKS SCVSLTLHRQMVPAS I TDMLLEGNVAS I LGDAGDTKGERALKLLSMA 
LAS YCLVPEGSLFMPIALLHMHDQWLS CDQDRVPGKRDF AS LGKLGKLLGP I PKGLPWP P 
ELVEVVVTTMBLHDRVLDVQLC^^ 

PEEEPLLVMVYSIJ1AITTTQESESLSEELQNAGLI1EHI LEHLNS SLESRDVCASGLGLLW 
AIJjLDDPILALQRPRKKRAPNHGKPGKPKNPASTQS I IVNKAPLEKVPDLI SQVLATYPA 
DGEMAEAS CGVFWLLSLLGC I KEQQFEQ WALLLQS I RLCQDRALLVNNAYRGLAS LVKV 
SELAAFKVWQEEGGSGLS LI KETYQLHRDDPEVVENVGMLLVH^ I L PELVS S SM 
KALLQEIKERFTSSLVSDSSAFSKPGLPPGGSPQLGCTTSGGLE 

SEQ ID NO: 224_AA118352_M SGK071_M 

EEDPCQKSWMAPEALKFSFSTKSDI WSLGCI I LDMATC S FLNDTEAMQLRKA I RHHPG S L 
KPILKTMEEKQI PGTDVYYLLLPFMLHINPSDRLAI KDVMQVTFMSNS FKS SSVALNMQR 
QKVPIFITDVLLEGNMANILGSWLCASFVNDSRHOT 

VMQNFSSRPEVQLRAINKLLTMPEDQLGLPWPTELLEEVI SI IKQHGRILDILLSTCSLL 
LRVLGQALAKDPEAEI PRSSLI I SFLMDTLRSHPNSERLVNWYNVLAI I SSQGQI SEEL 
EEEGLFQLAQENLEHFQEDRDICLSILSIJjWSLLVDVVT\nDKEPLEQL 
EDVEIAEAGCAVLWLLSLLGCIKESQFEQV 

W I/) 
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FIGURE 1Y 

VSELVAFRIVVLEEGSSGLHLIQDIYKLYKDDPEVVENLCM^^ 
IKDLVQVIRGRFTSSLELISYADEILQ^ 

SEQ ID NO: 225_018653 . 9_H 

GRGRGAGHARGLGRGPAGRRAEPPRSLSRPGPGPGSRAGPAGRGEGSDAAPAGGSGRGFL 
RIJjPAGLRPQRALRSGSEPPRPGQSPEPSPAPGAGRRGGRGELARQIRARY^ 
GPGPGAGRPERRRLMDLAPGGPGLPRPRPPWARPLSDGAPGWPPAPGPGSPGPGPRLGCA 
ALRNVSGAQYMGSGYTKAVYRVRLPGGAAVALKAVDFSGHDLGSCV^ 
HKLLKEMVLLERLRHPNVLQLYGYCYQDSEDI PDTLTTI TELGAPVEMI QLLQTS WEDRF 
RI CLSLGRLLHHLMSPLGSVTLLDFRPRQFVLVDG 
- T r?F?*PJ7^LPCSAQG^ 

LAWG VDETLAQLE^TIJJT -YP SGQYLQJtfSTAS S STE> \jC i I/DS x I FtfSD BRCMI? SYKKGS.C 
LLSVFNLAEAVDVCESHAQ(^JWraQTTWTGRQLWFKT 

SEQ ID NO: 226_AA396601_M 

TRPGCAALRNVSGAQYVGSGYTKAVYRVRLPGGAAVALKAVDFS^ 

CYRLAAHKLLKEMVLLERLRHPNVLQLY PDTLTTI TELGAPVEMI QLLQT 

SWEDRFRICLSLGRLLHHLAHSPLGSVTLLDF 

SSADCTLEFPARNFSLPCSAQGWCEGMNEKRNLYNAYRFFFTYLLPHSAPPSI^ 
VNATGELAWGVDETLAQLET7ULHLFRSGQYLQNSTSSRAEYQRI PDSAITQEDYRCWPS Y 
HHGGCLLSVFNLAEAIDVCESHAQCRAFVVTN^ 
VKAPG 

SEQ ID NO: 227_VRK3_H 

MISFCPDCGKSIQAAFKFCPYCGNSLPVEEHVGSQTFVNPHVSSFQGSKRGLNSSFETSP 
KKN^SSTVTSPRLSLFSDGDSSESEDTLSSSERSKGSGSRPPTPKSSPQKTRKSPQVTO 
GSPQKTSCSPQKTRQSPQTLKRSRVTTSLEALPTGTVLTDKSGRQWKLKSFQTR^ 

IPTCMGFGVHQDKYRFLVLPSLGRSLQSALDVSPKHVLSERSV 

EYVHGNVTAENIF^PEDQSQVTLAGYGFAFRYCPSGKHVAYVEGSRSPHEGDLEFISMD 
LHKGCX3PSRRSDLQSLGYCMLKWLYGFLPWTNCLPNTEDIM 

WI RPSETLQKYLKVVMALTYEEKPP YAMLRNNLEALLQDLRVS PYDP I GLPMVP . 
SEQ ID NO: 228_S71575_M VRK3_M 

IPTCIGFGIHQDKYRFLVFPSLGRSLQSALDDNPKHWSERCVLQVACRIi^ 

E YVHGNLTAENVFVNPEDLSQVTLVGY GFTYRYC PGG KHVAYKEG SRS PHDGDLE F I SMD 

LHKGCGPSRRSDLQTLGYOILKWLYG 

WNKASETLREYLKVVMALNYEEKPPYATI^SLEALLQD^ 
SEQ ID NO: 229_AA45427_H 

MGHALCVCSRGTVIIDNKRYLFIQKIjGEGGFSYVDLVEGIJffi 
EAQREADMHRLFNHPNILRLVAYCLRERGAKHEAWLLLPFFKR 

TEDQILWLIJjGI CRGLEAIHAKGYAHRDLKPTNI LLGDEGQPVLMDLGSMNQACI HVEGS 
RQALTLQDWAAQRCTISYRAPELFSVQSHCVIDERTDWSLGCVLYAMM 
KGDSVALAVQNQLSI PQSPRHSSALRQLLNSMMTVDPHQRPHI PLLLSQLEALQPPAPGQ 
HTTQI 

SEQ ID NO: 230_H05721_H 

MAWQALGRGLQLGRALLLRFTGKPGRAYGL 

LGLPNRLRFFRQSVAGLAARLQRQFVVRAWGC^GPCGRAWLAFG 
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FIGURE 1Z 



AVSACQEIQAIFTQKSKPGPDPLDTRRLQGFRLEEYLIGQSIGKGCSAAVYEATMPTLPQ 
NLEVTKSTGLLPGRGPGTSAPGEGQERAPGAPAFPLAI KMMWNI SAGSSSEAI LNTMSQE 
LVPASRVALAGEYGAVTYRKSKRGPKQLAPHPNIIRVLRAFTSSVPLL 
SRLHPEGLGHGRTLFLVMKNYPCTLRQY^ 

RDLKSDNI LVELDPDGCPWLVI ADFGCCLADES I GLQLPFS S WYVDRGGNGCLMAPEVST 
ARPGPRAVIDYSKADAWAVGAIAYEIFGLVNPFYGQGKAHLESRSYQEAQLPALPESVPP 
DWQLVRALLQREASKRPSARVAANVLHLSLWG^ 
ANRLTEKCCVETKMKMLFLANLECETLCQAAIJjLCSWRAAL 

SEQ ID NO: 231_AI086865_H 
^KYERIRWGRGAFGIVHLCLRKAUQ^ 

THLI LKRDLKTQNI LLDKHRMWKI GDFGI SKI LS SKSTPCYI S PELCEGKPYNQKSD I W 
ALGC^YELASLKRAFEAANLPALVLKIMSGTFAPISDRYSPELRQLVLSLLSLEPAQRP 
PLSHIMAQPLCIRALLNLHTDGREWGPQQHREQDHQCPLQRGI IMTFGSGSNGCLGHGS 
LTDISQPTIVEALLGYEMVQQVEEALSFTLLGSAPUX5EPLLSIDLGTAHSAAVTGEEDL 
GSGDVNRLPSWERGHLIAGVASSTDVSTFSEGDCKEPD^ 

RHSLHLHSVNHCNCNSRLKDSSEDSSSSRGAGPTCSHVIESPCFELTPEEEHVERFRYGW 

CKSYRPVSVAVIHHPLYHECGADDLNXKKRIOtfUUU^ 

GTPDSTAPITIVniSESPTGKGQGSKVIKKVKKKKEKEKDKEEMDEKAK^ 

KKSPVKLEPSPPDVSRSLSARQLARMSESSPESREELESEDSYNGRGQGELSSEDIVESS 

SPRIOIENTVQAKKTGAKPSQARKVNKRKSPPGSNPNLS 

SEQ ID NO: 232_AA836348_H 

MSVLGEYERHOTSINSDFGSESGGCGDSSPGPSASQGPRAGGGAAEQEELH^ 
GAFGEATLYRRTEDDSLVVWKEVDLTRLSEKERRDALNEIVILALLQHD IAYYNHFMD 
NTTLLI ELEYCNGGNLYDKI LRQKDKLFEEEMWWYLFQI VSAVSC IHKAGI LHRD I KTL 

IFELLTLKRTFDATNPLNLCVK1VQGIRAMEVDSSQY 

ELLDRPLLRKRRRSSTVTEAPIAVVTSRTSEVYWGGG 

NTHFAVVTVEKELYTWVNMQGGTKLHGQLGHGDKASTO 

WCVTDEGQLYAFGSDYYGCMGVDKVAGPEVLEPMQLNFFLSNPVEQV 

NKEVYSWGCGEYGRLGLDSEEDYYTPQKVDVPKALIIVAV^ 

LNEFNKLGLNQCMSGIINHEAYHEVPYTTSFTLAKQLS 

LLTFGCNKOXJIiGVGNYKKRI^ 

SNSSGLSIGTVFQSSSPGGGGGGGGGEEEDSQQESETPDPSGGFRGTME7UDRGMEGLISP 
TEAMGNSNGASSSCPGWLRKELENAEFIPMPDSPSPLSAAFSESEKDTLPYEELQGLKVA 
SEAPLEHKPQVEASVTELFAFESQLVTSAESCSNLCi^GNTTDS 

SEQ ID NO: 233_R86668_H, MKK6_H 

MNLLLSYRDVQDYSAI IELVETLQALPTCDVAEQHNVCFHYTFALNRRNRPGDRAKALSV 
LLPLVQLEGSVAPDLYCMCGRIYKDMFFSSGFQDAGHREQAYHWYRKAFDVEPSLHSGIN 
AAVLLI AAGQHFEDSKELRLIGMKLGCLLA^ 
VLAAEQLYKLNAPIWYLVSVMETFLLYQHFRPT^ 
ACAQGDQCLVLVLEMNKVLLPAKLEW 

VSASKRDERCCFLYALPPAQDVQLCFPSVGHCQWFCGLIQAWVTNPDSTAPAEEAEGAGE 
MLEFDYEYTETGERLVLGKGTYGVVYAGRDRHTRVRIAI KE I PERDSRFSQPLHEEI ALH 
RRLRHKNIWYLGSASQGGYLKJFMEEVPGGSLSSLLRSW 
GLGYLHDNHIVHRDIKGDNVLINTFSGLLKISDF 

IIDQGPRGYGKAADIWSLGCTVIEMATGRPPFHELGSPQAAMFQVGMYK^ 
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FIGURE 1AA 



EAQAFIJL,RTFEPDPRLRASAQTLLGDPFLQPGKRSRSPSSPRHAPRPSDAPSASPTPSAN 
STTQSC^FPCPQAPSQHPPSPPKRCLSYGGTSQLRVPEEPAAEEPASPEESSGLSLLHQE 
SKRRAMLAAVLEQELPALAENLHQEQKQEQGARLGRNHTOE 
ELRALQGRLRAQGLGPALLHRPLFAFPDAVKQILRKRQIRPHV^ 

VLGPEVEKEAVSPRSEELSNEGDSQQSPGQQSPLPVEPEQGPAPLMVQLSLLRAETDRLR 

EILAGKEREYQALVQRALQRLNEEARTYVLAPEPPTALSTDQGLV^ 

LLNHS FTLHTLLTYATRDDLI YTRI RGGMVCRI WRAI LAQRAGSTPVTS GP 

SEQ ID NO: 234_PAK6_H 

MFGKKKKKI E I S GPSNFEHRVHTGFDPQEQKFTGL PQQWHSLLADTANRPKPMVDPS C I T 
PIQLAPMKTIVRGNKPCKETSI^ 

EHLCvJr irPaQYSSfe^DTTi^ f^HCISsiA 

YYSEVKPLKSDFARFSADYHSHI^SLSKPSEYSDLKWEYQRASSSSPLDYSFQFTPSRTA 

GTSGCSKESIAYSESEWGPSLDDYDRRPKSSYLNQTSPQPTMRQRSRSGSGLQEPMMPFG 

ASAFKTHPQGHSYNSYTYPRLSEPTMCIPKVDYDRAQMVLSPPLSG 

QSKSGYSSSSHQYPSGYHKATLYHHPSLQSSSQYISTASYLSSLSLSSSTYPPPSWGSSS 

DQQPSRVSHEQFRAALQLWSPGDPREYLANFIKIGEGSTGIVCIATEKHT^ 

DLRKQQRRELLFNEWIMRDYHHDNVVDM^ 

NEEQIATVCLSVLRALSYLHNQGVIHRDIK^ 

KSLVGTPYWMAPEVISRLPYGTEVDIWSLGIMVIEMIDGEPPYFNEPPLQAMRRIRDSLP 
PRVKDLHKVSSVLRGFLDI^VREPSQRATAQELLGHPFLKLAGPPSCIVP 

SEQ ID NO: 235_SURTK106_H 

MNDRNEIQMEAKLQSLTIIAQEILCRFFITLRRHARPLLTKLGRQGMARSGITHSC^ 
LCGPSREGDSPVAMGMTRMLLECSLSDKLCVI QEKQYEVI I VPTLLVTI FLILLGVI LWL 
FIREQRTQQQRSGPQGIAPVPPPRDLSWEAGHGGNVALPLKETSVENFLGATTPALAKLQ 
VPREQLSEVLEQ I CSGSCGP I FRANMNTGDP S KPKS VI LKALKEPAGLHEVQDFLGR I QF 

HQYL^KH^^^ 

VYHIGKQVLL»ALEFLQEKHLFHGDVAARN 

I PLKWLAPERT.LT ,RPAS IRADVWS FGI LLYEMVTLGAPPYPEVP PTS I LEHLQRRKI MKR 

PSSCTHTMYSJMKSCWRWREADRPSPRELRLRLEAAIKTADDEAVL 

AGIRVESLFYNYSML 

SEQ ID NO: 236_AA098024_M 

LQE KHLFHGDVAARNI LI QSDLTPKLCHLGLAYEVHAHGAI SSARS STI PLKWLAPERLL 
LRPAS IRGDI WSFGILLYEMVTLGAPPYPEVPPTS I LQYLQRKKIMKRPSSCSHAMYNIM 
KCCWRWSEDSRPLLVQLLQRLEAASRSADDKAVLQVPELVVPEL I SYSF 

SVL 

SEQ ID NO: 237_SGK2ALPHA_H 

MNSSPAGTPSPQPSRANGNINLGPSANPNAQPTDFDFLKVIGKGNYGKVLLAKRKSDG^ 

YAVKVLQKKSILKKKEQSHIMAERSVLLKNVRHPFLVGLRYSFQTPEKLY 

LFFHLQRERRFLEPRARFYAAEVASAI GYLHSLNI I YRDLKPENILLDCQGHWLTDFGL 

CKEGVEPEDTTSTFCGTPEYIAPEVLRKEPYDRAVDWWCLGAVLYH 

QMYENI LHQPLQ I PGGRTVAACDLLQSLLHKDQRQRLGSKADFLE I KNHVFFS P INWDDL 

YHKRLTPPFNPNVTGPADIJaiFDPEFTQEAVSKSIGCTPDTVASSSGASSAFLGFSY 

DDDILDC 
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FIGURE IBB 

SEQ ID NO: 238_CCRK_H 

MDQYC I LGR I GEGAHG I VFKAKHVETGK I IALKKVALRRLEDGFPNQALRE I KALQEMED 
NQYWQLKAVFPHGGGFVLAFEFMLSDLAEVVRHAQR^ 

NNI VHRDLKPANLLI SASGQLKIADFGLARVFSPDGSRLYTHQVATRSVGCIMGELLNGS 
PLFPGKND I EQLCYVLRI LGTPNPQWPELTELPDYNKI S FKEQVPMPLEEVLPDVS PQA 
LDLLGQFLLYPPHQRIAASKALLHQYFFT^ 

DFHVDRPLEGVAVEPRADSALHPGGWSWPWSRLPAPQDHSVHLFLCHLPGFTI^GLPMA 
TVGPHHTLPLSPCEGWSRGRGHVPSQEYENIQSSRGDSWPVLGEPYLLCATDVPIRTVSS 
AASQGLHMQNDDACLGAASPECCLLVKEKCRE 

TO 239_TK3K2JH \ • % . ;* \ , . </ . 

l^RSKRNSIAGFPrri^lI^ 

CEKIGSGFFSET^KVRHRASGQVMALKMNTLSSNR 

NLEQLLDSNLHLPWTVRVKLAYDI AVGLS YLHFKGI FHRDLTSKNCLI KRDENGYSAWA 
DFGLAEKI PDVSMGSEKLAWGS PFWMAPEVLRDEPYNEKADVF S YG 1 1 LCE 1 1 AR I QAD 
PDYLPRTENFGLDYDAFQH^GDCPPDFLQLTFNCCNMDPKIjRPSFVEIGKTLEEILSRL 
QEEEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIPHKSPCPRRTIWLSRSQSDIFSRKP 
PRTVSVIJDPYYRPRIX3AARTPKVNPFSARQDLMGGKI KFFDLPSKSVI SLVFDLDAPGPG 
TMPLADWQEPLAPP I RRWRSLPGSPEFLHQEACPFVGREESLSDGPPPRLS SLKYRVKE I 
PPFRASALPAAQAHET^MDCSILQEENGFGSRPQGTSPCPAGASEEMEVEERPAGSTPATF 
STSGIGLQTQGKQDG 
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FIGURE 2 A 



SEQ ID NO: 1_X69117_H BARK2_H 

ATGGCGKaACCTGGAGGCCGTGCTGGCCGATGTCAGTTACCTGATGGCCATGGAGAAG^ 

AAGGCGACCCCGGCCGCCCGCGCCAGCAAGAGGATCGTCCTGCCGGAGCCCAGTATCCGG 

AGTGTGATGCAGAAGTACCTTGCAGAGAGAAATGAAATAACCTTTGAC^ 

CAGAAAATTGGTTTCTTGCTATTTAAAGATTTTTGTTTGAATGAAATTAATGAA 

CCTCAGGTGAAGTTTTATGAAGAGATAAAGGAATATGAAAAACTTGATAATGAGGAAGAC 

CGCCTTTGCAGAAGTCGACAAATTTATGATGCCTACATCATGAAGGAACTTCTTTCCTGT 

TCACATCCTTTCTCAAAGCAAGCTGT^ 

GTGACATCAACTCTTTTTCAGCCATACATAGAAGAAATTTGTGAAAGCCTTCGAG^ 

ATTTTTCAAAAATTTATGGAAAGTGACAAGTTCACTAGATTTTG 

GAATTAAATATCCATTTGACC^ 

TGCTTAGATAAGAAGAGGATCAAAATGAAACAAGGAGAAACATTAGCT 
ATCATGTTGTCTCTTGTCAGCACAGGAGACTGTCCT 

TTCCATACCCCAGATAAACTCTGCTTCATCCTGGATCTGATGAACGGGGGC 
TACCACCTTTCACAACACGGTGTGTTCT 

GCAAATATTCTCTTGGATGAACATGGACACGCAAGAATATCAC^ 
GATTTTTCO^AAAGAAGCCTCATGCGAGTGTTGGCACCC^ 

GTGCTGCAGAAGGGGACGGCCTATGACAGCAGTGCCGACTGGTTCTCCCTGGGCTGCA 
CTTTTCAAACTTCTGAGAGGTCACAGCC 

GAAATTGACCGAATGACACTCACCGTGAATGTGGAACTTCCAGACACCTTCTCT 

CTGAAGTCCCTTTTGGAGGGCTTGCTTCAGCGAGACGTTAGCAAGCGGCTC 

GGAGGCGGCTCACAGGAAGTAAAAGAGCACAGCTTTTTCAAAG^ 

GTCTACTTACAAAAGTACCCACCACCCTTGATTCCTCCCCGGGGAGAAGTCAATG 

GATGCCTTTGATATTGGCTCATTTGATGAAGAGGATACCAAAGG 

TGCGACCAAGAACTCTACAAGAACTTCCCTTTGGTCATCTCTG 

AGAGCTAAAAATAAGCAACTTGGCCACGAAGAAGATTACGCTCT 

ATGCACGGGTACATGCTGAAACTGGGAAACCCATTTCTGACTCAGTGGCAGCGTCG 

TTTTACCTCTTTCCAAATAGACrTGAATGG^ 

CTGAC^TGGAACAGATTCTCTCTGTGGAAGAAACT 

TTGTTCAGAATAAAAGGAGGGAAACAATTTGTCTTGCAATGTC^ 

GTGCAGTGGAAGAAAGAGTTGAACGAAACCTTCAAGGAGGCCCAGCGG 

GCCCCGAAGTTCCTCAACAAACCTCGGTCAGGTACTGTGGAGCTC^ 

TGTCACAGGAACAGCAACGGCCTCTGA 

SEQ ID NO: 2_AA144574_M BARK2_M 
CTGCTTCGTAGTCTACAGAGACCTGAAG 

CGTGAGGATATCGGATCTCGGCCTTGCCTGTGATTTCTCCAAAAAGAAGCCTCATG 
CGTGGGCACCC^TGGGTACATGGCTCCCGAG^ 

CAGCGCCGACTGGTTCTCCCTGGGCTGTATGCTCTTCAAACTTCTGCGGGGC^ 
CTTCAGGCAGCATAAAACCAAAGACAAGCATGA 

CGTGCAGCTTCCAGATGCCTTCTCCCCTGAGCTGAGGTCCCTCTTAGAGGGTTTGCTC^ 
GCGGGACGTGAGCCAGCGGCTGGGCTGCGGAGGAGGAGGGGCACGAGAGTT 
CATCTTCTTCAAGGGCATTGACTGGCAGCATG CCCT 
AATCCCTCCTCGGGGAGAGGTCAACGCTGCAGATC 
GGAAGACACCAAAGGCATTAAGCTGTTGGACTGTGACCAGGACCT 

ACTGGTGATCTCCGAGCGCTGGCAGCAAGAAGTGGTGGAGACCATCTATGACGCCGTCAA 
TGCTGATACTGATAAAATCGAGGCCAGGAAGAAGGCTAAAAATAAGCAACTTGGTCAAGA 
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GGAAGATTACGCTATGGGGAAGGACTGCATCATGCAC 
CCCCTTTCTCACACAGTGGCAAAGACGCTATTT^ 

GAGAGGAGAGGGCGAGTCTCGGC^AAGTCTACTGACCATGGAACAGATCATGTCTGTGGA 
GGAGACCCAGATTAAAGACAGAAAGTGCATCTTACTCAGGATA^ 

TGTCTTGCAATGTGAGAGTGACCCCGAGTTTGCACAGTGGCTGAAGGAGCTGACCTGCAC 
CTTCAATGAGGCCCAGAGACTGCTGCGCCGTGCCCCCAAAT^ 

CGCCATCCTGGAGTTCTCCAAGCCACCACTGTGTCACAGAAATAGCAGCGGCCTCTGAAC 
CACAGAGCAGCGGGGCCTGAAGGAGGGGCCCCAGCT 
CCACGGGGAACCGTGTGGGGCTAAGACACAGTGTTTCTGAGCACT 
AGCCGAGGAGGCTCAGGACACCAGGGCGGCCTTCTGGGAGCTGGGACATCCTCGG 
TCCTATCCACACTCa^^^ • "t . 

SEQ ID NO: 3_AA826850_H 

GAAGAGGATGGGCTCGTCCATGTCGGCGGCCACCGCGCGGAGGCCGG 
GGAGGACGTGAACTTCGACCACTTCCA 

CAAGGTGTGCATTGTGCAGAAGCGGGACACGGAGAAGATGTACGCCATGAA 
CAAGCAGCAGTGCATCGAGCGCGACGAGGTCO^^ 

GCAGGAGATCGAGCACGTCTTCCTGGTGAACCTCTGGTACTCCTTCCAG^ 

CATGTTCATGGTCGTGGACCTGCTACTGC^ 

CGTGCAGTTCTCCGAGGACACGGTGAGGCTGT^ 

CTACCTGCGCGGCCAGCACATCATCCACAGAGATGTCAAGCCTGACAACACT 

TGAGAGAGGACATGCACACCTGACCGACTTCAACATTGCCACCAT 

GCGGGCGACGGCATTAGCAGGCACCAAGCCGTAC^ 

TGTCAACGGCGGGACCGGCTACTCCTTCGAGGTGGACTGGTGGTCGGTGGGGGTGATGGC 

CTATGAGCTGCTGCGAGGATGGAGGCCCTAT 

CCTGGTGCAGCTGTTCAGCACCGTGAGCGTCC^ 

GGTGGCCITGCTGCGGAAGCTCCTCACTGTGAACCCCGAGCACCGGCTCT 

qGAfXiTGCiiGGCAGCCrcOC? T4CT^C^^^ 
GGTiiGAGCCGGGCTTCGTGCCCAACAAAGGCCGTCT 

GGAGGAGATGATCCTGGAGTCCAGGCCCCTGCACAAGAAGAAGAAGCGCC^ 

CAAGTCCCGGGACAACAGCAGGGACAGCT 

CCTCGATGCCATCCAGCAAGACTTCX5TGATTTTO 

GGACCTCCCGAGGGAGCCTCTCCCCGCCCCTGAGTCCAGGGATGCTGCGGAGCCTGTG^ 

GGACGAGGCGGAACGCTCCGCCCTGCCCATGTGCGGCCCCATTTGCCCCTCGG^ 

O^CTAGGCCGGGATGCCCGTGGTCCT^ 

AGAGGGAGGGCCATGGGCCGAGGCCTGGCATTCACGTTCCCACCCAGCC 

GCCCAC^GTGCCCCGGAC^C^TTTCACACCTCAGGCTCGT^ 

GCTGTGGGTGCAGGGGACACCTGTGGAGGGCATTTCCCGTGGGCCCCCGAGA 

GATGGAGGAAGCGCTGCTGGGCGCCCTCTTACCGCTCACGGGGAGCTGGGGCCATGGA 

GGACAGGAGTCTTTGTCCCTGCTCAGCCCGGAGGCTGTGCACGGCCCTCGTCA 

ACCCTTGCAGCACAGGCCGCGGGTGCCCCAGGCTC 

ATGGGTTGGGGTAGTGGGTGGGGAGGTGAATGTTTTCTAGAGATTCAAACTGCTCCAGCA 
ATTTCTGTATAGTTTTCACCTCTGAGAATTA 

SEQ ID NO: 4_AA960957_H 

GTCCCACATCCCGCATCCGGCATCCCAGCGGCCGGGCATGTAGCAGCGGCAGCAACGGCG 

GAATATGGGCGGGAACC^CTCCCACAAGCCCCCCGTGTTTGACGAG 

CTTTGACCATTTTCAGATTCT 

CGTGCAGAAGCX^GACACTAAGAAAATGTATGCAAT 
CATCGAGAGGGATGAGGTTCGGAATGTTTTCCGGGAGCT 
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gcaccccttcctggtcaatctgtggtactccttccaggatgaggag 
ggtggacctckttcctgggac^ 

AGAGGGGACTGTGAAACTCTACATCTGTGAGCTGGCACTGGCCCTGGAGTA^ 
GTACCACATCATCCACAGAGACATCAAGC^ 
TGTTCACATTACAGACTTCAACATAGCGACGGTAGTGAAAG 
CATGGCTGGCACCAAGCCCTACATGGCTCCAG^ 

CCCCGGATACTCGTACCCTGTCGACTGGTGGTCCCTGGGCATCACAGCCTATGAGCTGCT 
GCGGGGCTGGAGGCCGTACGAAATCCACTCGGTCACGCCCATCGATGAAATCCTCAACAT 
GTTCAAGGTGGAGCGTGTCCACTACTCC^ 

GAGGAAGCTCCTGACCAAGGATCCTGAGAGCCGCGTGTCCAGCCTTC^ 
C^TGT: ^"TACTTGGCCGACATGAACTGGGACGCGGTO 

TCTAGAATCCAAGCCACTTCACAAAAAGAAGA^ 

TGGCACAAAGGACAGCTGCCCGCTGAATGGACACCT 

GGAGGAATTCATCATATTCAACAGAGAGAAGCT 

GCTCTTGGACACCGACAGCCGAGGGGGAGGCCAGGC 

CAACAACAACCTCCTCACCCAC^^ 

TTGCTGCTCAACAGGACTGCACTCGTC 

CCTGATGGTCCCTGTCTCACCCCTGAAAACATCAGATGC^GAAAAAGCCCTGGACTTG^ 

GCTGGGAAGCCTGGGTTCTGGTCCCATCTCCATGAOTGATTCACGTGTGA 

GTC^C^CCTCTCTGTGCCTCCGTTTTCTGCATCTG 

CCACTTCAAATTACAAGATTATGGGGAGAACCCAATTAGGT^ 

TGATATTTATAAAATCATTTTTACGTGCAAAATATAACCTTAATATTTGA 

ATTCCCCAAAGCAATCAAACCGTCATGACTT^ 

GGGCACTTCCGAAAAAC^CAGCCCTGACAGCAA^^ 

CTATGGAAACAACGCTGCCAAATCCTGGA 

CTGGCAGGCCACAGTCCTGAGCTTGTAAGATGGTGCAGCATGCAGACCAG 
AGTTTCAGCAGTCCT(ji& 

TTCAGATGAGAGTTGGGTCGCTGAGCATTGGTTACTCCTGCAGAGTGTAAT^ 

ATCCAACTGGCCCGAAAGCCCAGACCTGCAGCAGAACrrCTCCAACTCT 

AGGGTTTTCTCTCCTGGGAAGGGTGTAAAATCAGCTTGTCAGAT^ 

ATCCAATCGGTATTGGTGGAGCGGCTCCCTATTTATACAATAGGAAGCA 

AAAGTTTATTTCAGGAGGAAAATGGGTTC^CACAAAAAG 

CAGGGAGAAGCTTGCCTTTGAACTGGAAGATGTTGGGATGA 

TGGAGTCAGGTTTGTGTTCAGAATCCAGCCCTGCTGGCTACTAACT 

AGGCAAAGCATGCAATCGCTCTGAATGGCAGTTTC 

ACTAATATTGCAGGGGAGTTACAGGGTTAAATAAGATCCTGTGTGTAACCCCAAGC^ 

GATGACTCATAGAATGGCCTTTTTTGTCAG 

TTCCTTCACTCACCCAGCAGGTCAGTTTTCT^ 

AAATGTTCTTCCTGGGGTCTTTGATATTTGTTTGTTACATCCTGCTGAAGTTCGACTGTG 
TTTTTATTTTTTCATCCAACTTCCATTTT^ 

GCTGTCCATGTCATCTCTTAGATTTCTTAAAAGACATTTTAATGTATG^ 

ATTTTTATTTTTTAAAAAAGAAATAGTCAGTC 

TGGATTGTGTGCTCCTCGTCAGTTGACTTGTTTTGC^ 

CATCAACAACCGTCCTGCTCCCCACCTCCCCCAGGAAATAAGGGGCCTGCTCCT 
ACTGTGACCCTGGAGGCTCTTAAGATGATGATGGTTTTT 
ATTAGGGGCAGGAGCTGGAAGTCGCCCTAGGAACACCAGATTT 
TGGCATTTCTTGTTTGGAATAAACTAT^ 
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SEQ ID NO: 5_TBK1_H 

TCCTGAGTCTCGAGGAGGCCGCGGGAGCCCGCCGGCGGTGGCGCGGCGGAGACCCGGCTG 

GTATAACAAGAGGATTGCCTGATCCAGCCAAGATGCA 

TTTTATCTGATATTTTAGGCCAAGGAGCT 

AAACTGGTGATTTATTTGCTATCAAAGTATTTAATAACATAAGCTTCCTTCGTCC^GTG^ 
ATGTTCAAATGAGAGAATTTGAAGTGTTGAAAAAACT 

TATTTGCTATTGAAGAGGAGACAACAACAAGACATAAAGTACTTATTATGGA 

CATGTGGGAGTTTATACACTGTTTTAGAAGAACCTTCTAATGCCTATGGACTA 

CTGAATTCTTAATTGTTTTGCGAGATGTGGTGGGTGGAATGAATCATCT 

GTATAGTGCACCGTGATATCAAGC(^GGAAATATCATGCGTGTTATAGGGG 

AGTCTGTGTAO*J^CT^ 

TAAGAAAAGATCATCAGAAGAAATATGGA^ 
CATTTTACCATGCAGCTACTGGATCACTC 

ATAAAGAAGTGATGTATAAAATAATTACAGGAAAGCCTTCTGGTGCAATAT 

AGAAAGCAGAAAATGGACCAATTGACTGGAGTGGAG^ 

CTCGGGGTCTTCAGGTTCTACTTACCCCT 

AAAAGTGTTGGGGTTTTGACCAGTTTTTTGCAGAAACTAGTGA 

TAATTCATGTTTTTTCGCTACAACAAATGACAGCTCATAAG^ 

ATACTGCTACTATATTTCATGAACTGGTATATAAACAAACCAAAA 

AAGAACTTATCTACGAAGGGCGACGCTTAGTCTTAGAAC^ 

TCCCTAAAACTACTGAGGAAAACCCTATATTTGTAGTAAGCCGGGAACCTCTGAATACCA 

TAGGATTAATATATGAAAAAATTTCCCTCCCTAAAGTACATCCACGTTATGATTTAGACG 

GGGATGCTAGCATGGCTAAGGCAATAACAGGGGTTGTGT 

GTACCTTACTGCTTTATCAGGAATTAATGCGAAAGGGGATACG^ 

TTAAAGATGATTACAATGAAACTGTTCACAAAAAGAC^ 

TCTGTATCAGAAACATTGAAAAAACTGTGAAA 

GTTCTCAGGGJ^CAATAGAAACCAGTCTT 

GATCACTGGCAGACGCATGGGCACATCAAGAAGGC^ 

AAAAACTACAAGTCCTGTTAAATTGCATGACAGAGATTTACT 

AAGCAGAACGTAGATTAGCTTATAATGAAGAACAAATCC^ 

TGTATTACCATGCCACAAAAGCTATGACGCACTTTACAGATGAATGTC 

AGGCATTTTTGAATAAGTCAGAAGAATGGATAAGAAAGATGC 

TATTATCGCTGACTAATCAGTGTTTTGATATTGAAGAAGAA 

ATACTAATGAGTTACAAGAAACTCTGCCT 

AACATACCATGACCCCAATTTATCCAAGTTCT 

TGAAGAAATTAAAGGAAGAG&TGGAAGGGGTGGTTAA^ 

TTTTAGAAAGGTTTGGCrrCTTTAACCATGGAT 

AGCTTTCTAATAGAAGTTTAAGAAAAGTTC^ 

TTAAATGAATGCCTTTATAGATAGTCACTTC 

TGTAAATATGTACAATATTGTAAATACATAAAAAATATACAAATTTTTGGCTGCTGTGAA 

GATGTAATTTTATCTTTTAACATTT^ 

GAGAAGAAAGCCATGACCGACCAATATGTTGAC^ 

TAAATAAGTTATTTTCTCTGACCGCCTACTGGAAATATTTTTAAGTGG 

CATCCTTACAAATCAGGAAGACTGACTTGACACGTT^ 

TGTGAGTGGGGAGCAGAACCGCACCACTGTTATACTGGGATAACAAl^ 

ATAAAGTGGCATTATTTTATTTTACAAGGTGCCCAGATCCCAGT^ 

TAATTTCAGATGAATTATTAAGCAAAC^TTTTAAAGTGAAT^ 

ATTTTTTTCCTTTGGCCATAAATGTGTAAT^ 
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GTTTTAAGCTGTATATTTCTTTAATTCTGC 
CAATTTTAAAAAA 

SEQ ID NO: 6_AA305176_H 

TGGCTGCTCGCGGAGGGGCAGTGTACGCGGGGCCGCTGTAGGCTGTCCAGCGATGGATCC 

CACCGCGGGAAGCAAGAAGGAGCCTGGAGGAGGCGCGGCGACTGAGGAGGGCGTGAATAG 

GATCGCAGTGCCAAAACCGCCCTCCATTGAGGAATTCAGCATAGTGAAGCCCATTAGCCG 

GGGCGCCTTCGGGAAAGTGTATCTGGGGCAGAAAGGCGGCAAATTGTATGCA 

TGTTAAAAAAGCAGACATGATCAACAAAAATATGACT^ 

TGCACTGGCACTAAGCAAAAGCCCAT^ 

AAAO^T«7TCT^ CT T ^^TAAT?? 7 u ATATCTTATTGGGGGAGATGTCAAGTCTCTCCTACA. 

TCTAGACTACCTTCTVCAGACA^ 

TATTTCTAATGAGGGTCATATTAAACTGACG^ 

TAGAGATATTAATATGATGGATATCCTTACAACACCATCAATGGC^ 

TTATTCAAGAACCCCAGGACAAGTGTTATCGCTT^ 

AATTGCAGAAAAAAATCAAGACCCTGCAAACATCCTTTCA 

ACAGCTTTCTCAAGGACTCGTATGCCCTATGTCTGT 

TTCTAGCAAATTACTAAAATCATGTCTTGAAACAGTTGCCT 

GAAGTGTCTAACTTCTAATTTACTCCAGTCT 

TAGTCAATCCCACACCTTCATATCCAGTC^ 

GGAAAAAGATTGCCAGGTTTGAGGGACATTTATCTTAATGAAAATCAATTATGTATGTC^ 
AATGAATGTGAGAAATATTATACCTTTTC^ 
CATGAATGGCAGTCATAGTATTAATCAGAAATT 
TTTTGAAATATTTCZATTTCrCATTCAAT^ 

GATTCTTGCAGTAAATTGATAATAAATGCTTGGCTTCTGTGTATCTAGGTGGACC 
TGTTTTTAGAAGTCCTTCCCATGATACAGACATTGGCITGTT 



SEQ ID NO: 7_AA116841_M 

CCACGCGTCCGATCCC^TGGCCAGAAGGCGAA 

CAATGGAC^TGCTTTTAACGATTGAT 

AGCATCCTCTCTTCAGTGAAGTGGACTGGGAAAATCT 

TACCCCAACCAGACGACGAAACAGATACATC^ 

ATCTGACCGTATCTGGGTTTAGTCTGTAGCACATGCGTGT(^ 

TATAGAATTAAGTTTTACAGTAATATGOTACTTAATACTAGATTGGTCT 

AAGTCATTATTTTACCCAGACTGAACAGCT^ 

AATTAAAATACTATAAGCAATATAATCAGTAATTAATCTTTACCTTAGAACTGTATATAA 

GCCATAATAGCTTTTTTCATCTTATTTATTC^ 

TAAACTAAT^C^CTACCACTCTAAATAGAGGGAGTGAGCCGT 

SEQ ID NO: 8_AA256100_H 

AGGGAGCTGACGGGCGCCCGGCCGGCTGCGGTCCGTGCGGAGGCTGAGCCGGCCGCGGGC 

GCGACCGGAGGCAGTTTCCGTTACTAT^ 

TATGAGCAACCATACCCGGGAAAGAGTGACTC^ 

TAGCAACCTAATTTTACAGCATGAAGAGAGAGAAACCA^ 

CATGGAAGAAGAAGGATTAGCAGATGAAGAGAAAAAGTTACGTC 

CAAAGAAACAGAGTTCTTACGGCTCAAAAGGACCAGAC^ 

TCTGAAAGTTATAGGAAGAGGAGCTTTTGGAG^ 

AGGCCATATCTATGCAATGAAGATATTGAGAAAGTCTGATATGCTTGA 
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ggcccatatccgagcagaaagagatattttggtagaagcagatggtgcctgggtggtgaa 
gatgttttacagttttcaggataagaggaatct 

aggtgacatgatgacattgctaatgaagaaagac^ccttgacagaagaggaaactvcagt^ 

ctacatttcagagactgttctggcaatagatgcgatccaccagttgggtttcatc 

ggatattaagccagacaaccttttattggatgccaagggtcatgtaaaattatctga 

tggtttatgtacgggattaaagaaagctcacaggactgaatt 

caacccaccaagtgacttctcatttcagaacatgaact 

gaagaagaacaggagacaactggcatattccacagttgggaca 

agaagtattcatgcagactggttacaacaaattgtgtgact^ 

tatgtatgaaatgctaataggatatccaccttc 

gaaaggcaaggacIt^ttctga^^^ 

tggagtagaagaaataaaaggtcatcccttttttgaaggtc 

ggaaaggccagcagcaatccctatagaaatoiaaa 

tgacttccctgaatctgatattttacaaccagtgcca 

atccaaagactgggtttttctcaattatacctataaaaggtttgaagggttgact 

tggctctatccccacctacatgaaagctgggaagt^ 

taaccaagagtf^ctcaggtagctgcatcaccaggcttgcttggcgtagat 

tgaaatactcctgaagatggtggtgcttattgactacaagaggaaattctacagga 

gatttctaagactactataggaattggttggcagtg^ 

tttattatttttgttaactttattatatgaaggtactggaa 

tttctaactgcactgcctacatgcgtattaaggtccattctgcctgtgtc 

ttgaactgtaacacctctaatcaattcaggagaaacacatatcatttaaagc^ 

ctaacctgtaggtaacactgcagtattgatgttttactgcaaatcttat 

ATCAGTAAAAGCCATCTTCCATAGTTGGTGTTAGAACATTGCCCTATTGGTTTGGACATC 
TGTAGAATATATATGAAGACAATTTCTGTAATGGTTTTAAGAGATTTAAAAAGAAATT^ 
CTGGTTCTTTACAAAATAGAATTTATCATC^ 

TATTTACGTTGCATTCAGAAATACTGAT^ 

GGAGATGTACTGTATTATATAACATGTAAAGTTGATTTTCTTGTGACAAGAG 

TTTTTAACAAGAGGACATGGCATTATTTTAATTTGATTAT 

TGACCATGAAGGCTGCTTGTAGAATT^ 

AAACTTCTATCATGTAAATGGACTTATAGAGAACAAAAAGCTATTTACTTTGG 

GAAAGTTGTTACATATCATGGCTGGTTAACTTT^ 

TGATAGTACTTGTATTATTGTGCCATT 

GAACAGAGTGGATGTTC^CAACTGAGTAG^^ 

AGACCTGACAGATCTTTGATAGAGGTCAGCTT^ 

CTACATCACTGTGGTGAATATAGATGGAATTAAGGAAGTAAATGCAGGCC^ 

GATGAGAGGATAGGGGAGATAATATCAGCATCAAATTCTTTGGGTATCTCTCTAAGAATT 

AAATAATCTTTTCTAGCITAATATTT^ 

TCATTAGTAATAGTTGAGGAATAATATACTAGCAAAGAATGGCCTAATGTTTGTCATAAC 

TGTTAATGGATG7^AATTTTTTAAAGATACAACCATGATAACCATTATAAAT 

TCAAAATCTAAAGTGATGAATTATTTGTAG 

AGGAGCATTATGCAAATCTACACAAGCTTTTATAAATGTTGCTGCTGGGTAGCT 

TGTTTCATAAGGCCATCCTGTTTCCCCCAACTC 

ATATTTGTTGAGTACITACGTGTTTATCTAACAGTTGACTTC 

TTTTTGAGTATTTAGGAAAGAGAGCTATTAAAAACTCTGGGG^ 

CTCTAATTTTTCTAATTATAACTGCCTTTAAT^ 

TATGAGATTTTCTCACCCCACATCGCTCCCCTTTT^ 

TGATAATGAATAGGTAAGATATGAGATAATTGCAACATTGTCCTAGTT 
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CTATTCTTGAAATGGTATTGAAAAATACCGTTA^ 

GAAACTGATTTACCTAAGTTTACTTTTTAATTGCATAATAGA^ 

TCCCTCATTCTTATTACCAGAAAGAGCTTGCAAATAGTTTTACTTTCTTGGC^^ 

GGTAGTTCTGGAAAGCTACTTTGTTGAGAGTCT 

TTCACAATCTTTGGGGTTTTCTCCTCATCAAAAGCATTTCl^ 

AATTAAAGACTGTGTCTGCCCTTTAGAAGCTAAGAATTTGATTCATGAT^ 

AGATAATTTGCAAAGTACCCTTGAG^TTGAATTTTCTCTATTATATATTTCC 

AGGTGAATAATTTAATTTAAATGACAAAACCCTATCTAGTCAACTGGGCATAATGACATT 

TTCTTTAAATTAGACTCTATTTTGAATTAAAAGAGT^ 

GTTTTTCTAAGTATATAGAAAGCTTGTATAATTCAGATTTATCAATTTCCT 

TAGACTTTGACTITTTTA 

rATGCATTTi^ 

GAAAATAAGGAATTGCTTATA7UVCCAGCCACTTCTGAA 

AAGCTAGTTAGTGAATGGAAAATAAGTGTGGAGTATTAAAAATGT^ 

GCCTAAGATAGGGTTTCATTTATTTCTATACTTTTTCT 

TTTATGTAAATCTCTAAATTTAAAATATTTTAAGTACATTT^ 

ATAAAACCTTAGACAATCAATCAGTCAGTCTTTACT 

TTTGCTGATCTACAAATAAATGAATTGAGAATTTAG 

ACAC^TTCTCCTTTGAATTGTTAAAAra 

COVTGATTATTTTCCTGTTGTGTTTATTTAAATT^ 

TTCTGAAAAATCTTAATGAAACAAACGCTTAGAACAA^ 

CTACTAGAGATATTTTAGATTTTTATGAAAAAAATGTGAGGGGATATTGCT 

AGKSAATAAAGTAATAAAAATATATCTCAGCTAT^ 

TGTCTAGAAAAGTAATCATGAGGCTACTGAGTTTGGTGTTCAGTTACTGAGTTTCAAAAA 

TGTTTTGGTGGCATGAGGACAAAATT^ 

TAC 

iI;B : ID NO: 9_AA^iQ825 11 - : v 

CACGAGGGCTACTGGCGCCTGGCGACCCTCCCTGCCCCCCA 

CGCCCCCTTCCTCACXSGCTCCCGACCGAACTTTO^ 

CCCTTCTACCCACTCCGGCCCTCGGGACCCCTCTGCCCATCC^ 

TGCGAACCCCTTTATCTCIX3GAATCCACT 

CCCCCAAGGACCCCGCC^TCCT^ 

CGCTCTCCCACCACCTGCTCACGAGATCCCGCGGATOTAGAA 

CCCCCGGCGGGTCCCGGGTGGGCTCCAGGCGGGCGGTCCCCGGCCTCCCCCCATGGC 

CGCCCCCTCATTATCCXXrc^ 

CCGGCGGCCTAGAGCTGCAGTCGCCGCCAC^ 

CCGGGGTCTCCmTCACATCCAGATCGGGCTGACCCGCGAGTTCGTGCTGTTGC 

CCTCCGAGCTGGCTCATGTGAAGCAGCT 

AGTGTGGCTTCTACGKJCCTTTACGACAAGATCCTG^ 

CCAACCTCCTGCAGCTGGTGCGCTCGTCCGGAGACATCCAGGAGGGCGACCTGGTGGAGG 

TGGTGCTGTCGGCCTCGGCCACCTTCGAGGACTTCCAGATCCGCCCGCA 

TGCACTCCTATCGGGCGCCTGCCITCTGTGATCACTGCGGGGAGA^^ 

TGCGCCAGGGCCTCAAGTGCGATGGCTGCGGGCTGAACTACCAC^ 

GCATCCCCAACAACTGTAGTGGGGCCCGCAAACGGCGCCTG^ 

GTGGCCACTCGGTGCGCCTCGGCACCT^ 

GCCGTAGCACCACCX^CTCCTGCCTCGCC^^ 

CCTCATCGTATACGGGCCGCCCCATTGAGCTGGACAAGATGCT^ 

TGCCGCACACCTTCCTCATCCACAGCT 

AACTCCTCAAGGGCCTCTTCCGGCAGG^ 
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ACAAACGCTGCGCCACCCGCGTCCCTAATGACTGCCTGGGGGAGGCCC^^ 
ATGTGCCGATGGAGGAGGCCACCGATTTCAGCGAGGCTGACAA 

AGTCAGAGGACTCCGGTGTCATCCCTGGCTCCCACTCAGAGAATGCGCTCCACGCCAGTG 

AGGAGGAGGAAGGCGAGGGAGGCAAGGCCCAGAGCTCCCTGGGGTACATCCCCCTAATGA 

GGGTGGTGCAATCGGTGCGACACACGACGCGGAAATCCAGCACCACGCTGCGGGAGGGTT 

GGGTGGTTCATTACAGCAACAAGGACACGCTGAGAAAGCGGCACTATTGGCGCCTGGACT 

GCAAGTGTATCACGCTCTTCCAGAACAACACGACCAACAGATACTATAAGGAAATTCCGC 

TGTCAGAAATCCTCACGGTGGAGTCCGCCC^GAACTTCAGCCTTGTGCCGCCGGGCACCA 

ACCCACACTGCTTTGAGATCGTCACTGCCAATGCCACCT^ 

GCGGGACTCCGGGTGGGCCAAGTGGGCAGGGGGCTGAGGCCGCCCGGGGGCra 

CAGCCATSeGCC^CC^^ 

ACGCGCCCCACA^C^GCTTCT^^ 

ATGTGGACATTGCCACTGTCTACCAGATCTTCCCTG 

TTGGAGTGGTCTATGGAGGAAAACACCGGAAGACAGGCCGGGACGTGGCA 

TTGACAAACTGCGCTTCCCTACCAAGCAGGAGAGCCA 

TGCAGAGCOTGCGGCATCCCGGGATCGTGAACCTGGAGTGCATGTTCGAGACGCCT^ 

AAGTGTTTGTGGTGATGGAGAAGCTGCATGGGGACATGTTGGAGATGATC 

AGAAGGGCCGKXITGCCTGAGCGCCTCACCAAGTTCCTCAT^ 

TGAGACACCTTCACTTCAAGAACATTGTCCACTGTGACTTG 

TGGCATCAGCAGACCCATTTCCTCAGGTGAAGCrnjTGTGACTTTGGCT^ 

TCGGCGAGAAGTCGTTCCGCCGCTCAGTGGTGGGCACGCCGGCCTACCTGGCACCCGAGG 

TGCTGCTCAACCAGGGCTACAACCGCTCGCTGGACATGTGGTCAGTGGGCGTGATCATGT 

ACGTCAGCCTCAGCGGCACCTTCCCTTTCAACGAGGATGAGGACATCAATGACCAGATCC 

AGAACGCCGCCTTCATGTACCCGGCCAGCCCCTGGAGCCACATCTCAGCTGGAGCCATTG 

ACCTCATCAACAACCTGCTGCAGGTGAAGATGCGCAAACGCTACAGCGTGGACAAATCTC 

TCAGCCACCCCTGGTTACAGGAGTACC^GACGTGGCTGGACCTCCGAGAGCTGGAGGGGA 

AGATGGGAGAGCGATACATCACGCATGAGAGTGACGACGCGCGCTGGGAGCAGTTTGCAG 

raGAG^ATCCGCTGCCTG^^ 

CACCACAGGACCACGACATGCAGGGGCTGGCGGAGCGCATCA^ 

TGCCCTCGTCCAGCTCCTGCCOTCCACAGCGGTTCTTCACAGGATCC^ 

TTCTAGGGAAAGTGGCTTCCTGCCCAAACTGGATGGGACAC 

GAGCTATTTCCAAGGCCCCTCCCTGTTTCCCCAGCAATTAAAACGGACTCATCTCTGGCC 
CCATGGCCTTGATCTCAGCAAAA 

SEQ ID NO: 10_AA127299_H 

ATTCAATTCATAATTGTTGGTGCAAAAGATTTGCTTGCTATGGACT 

GATCCTTACATCAAAATCACAAATCTTTCT 

ACTCCAACTTGGAATGAAACITTTTTTC 

GAATCTTGGGACCACGATACriTITCAGATGATTTTAT 

GCAGAGATTCCAGCTTTGGCAGAAGTTGATATGTGGATAGATATG^ 

GAATTTGCAGGAAAA 

SEQ ID NO: 11_AA316804_H 

ATGTCTGCAAATAATTCCCCTCCATCAGCCCAGAAGTCTGTATTACCCACAGCTATTCCT 

GCTGTGCTTCCAGCTGCTTCTCCGTGTTCAAGTCCTAAGACGGGACTCTCTGCCCGACTC 

TCTAATGGAAGCTTCAGTGGACCATCACTCACCAACTCCAGAGGCT 

TCATTTCTACTGCAAATTGGCCTCACACGGGAGAGTGTTACCATTGAAGCCCAGGAACTG 

TCTTTATCTGCTGTCAAGGATCTTGTGTGCTCCA^ 

GGATTCTTTGGCATGTATGACAAAATTCTTCT 

ATTTTGCAGCTGATTACCTCAGCAGATGAAATACATGAAGGAGACCTAG 
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FIGURE 21 

CTTTCAGCTTTAGCCACAGTAGAAGACTTCCAGATTCGTCC^ 

TCTTAC^AAGCTCCTACTTTCTGT^ 

CAAGGACTGAAATGTGAAGGCTGTGGATTAAATT^^ 

COUVATAACTGTAGTGGAGTAAGAAAGAGACGTCrGTCAAATGTATCTTT 

GGCCTCTCAGTTCCAAGACCCCTACAGCCTGAATATGTAGCCCTTCCCAGTGAAGAGTCA 

CATGTCCACCAGGAACCAAGTAAGAGAATTCCT 

GAAAAGATGGTAATGTGCAGAGTGAAAGTTCCACAC^ 

CGTCCCACGATATGTCAGTACTGCAAGCGGTTACTGA 

CAGTGTAAAGATTGCAAATTCAACTGCCATAAACGCTC 

TCCCTTGGAGAGGTTACTTTCAATGGA 

GAAGAGC^TCACCCrCA^^^ . 

GAAAGAGATGAAGAAGCCGTIT^AAACAATCAGTCCA^ 

ATGAGGGTTGTACAATCCATCAAGCACACAAAG^ 

GGGTGGATGGTCCATTACACCAGCAGGGATAACCTGAG 

GACAGCAAATGTCTAACATTATTTCAGAATGAATC 

CCACTTTCAGAAATTCTCCGCATATCTTC^ 

AGCAATCCACACTGTTTTGAAATCATTACTGATACTATGGTATACTTCGCT 

AATGGGGACAGCTCTCATAATCCTGTTCTTGCTC 

CAGAGCTGGGAAAAAGCAATTCGCCAAGCCCTCATGCCTGTTACTCCT 

TGCACTTCTCCAGGGCAAGGGAAAGATCACAAAGATTTGTCT 

AATTGTCAGATTCAGGAGAATGTGGATATCAGTACTGTTTACCAGAT 

GTGCTTGGTTCAGGCCAGTTTGGCATCGTTTATGGAGGAAAACATAGA 

GATGTGGCTATTAAAGTAATTGATAAGATGAGATTCCCCACAAAACAAGA 

CGTAATGAAGTGGCTATTTTACAGAATTTGCACCATCCTGG 

ATGTTTGAAACCCCAGAAC^GTCTTTGTAGTAATGGAAAAGCTGCATGGAGATATGTTG 
GAAATGATTCTATCCAGTGAGAAAAGTCGGCTTCCAGAACGAATTACTAAATTCATGGTC 

J^GCC^GAAAATGTGCTCCro 

TTTGGATTTGCACGCATCATTGGTGAAAAGTC 

GCATACTTAGCCCCTGAAGTTCTCCGGAGCAAAGGTTACAA 

TCAGTGGGAGTTATCATCTATGTGAGCCTCAGTGGCA 

GATATAAATGACCAAATCClAAAATGKnXSCATTTATGTAC 

ATTTCTGGTGAAGCAATTGATCTGATAAACAATCTGCTTC^ 

TACAGTGTTGACAAATCTCTTAGTCATCC 

CTTAGAGAATTTGAAACTCGCATTGGAGAACGTTAC^TTACA 

CGCTGGGAAATACATGCATACACACATAACCTTGTATACCCAAAGCACT 

CCTAATCCAGATGATATGGAAGAAGATCCTTAA 

SEQ ID NO: 12_PKNBETA_H 

ATGGAGGAGGGGGCGCCGCGGCAGCCTGGGCCGAGCCAGTGGCCCCCAGAGGATGAGAAG 

GAGGTGATCCGCCGGGCCATCCAGAAAGAGCTGAAGATC^GGAGGGGGTGGAGAACCTG 

CGGKX3CGTGGCCACAGACCGCCGCCACTTGGGCCATGTGCAGCA 

AACCGCCGCOTGGAGCAGCTGCATGGCGAGCTGCGGGAGCTGCA 

CCCGGCCCTGGGCCTGGCCCAGCTGAGCCTGTGGCCTCAGGACCCCGGCC 

CAGCTCAGGGCTCGGCACCTAGAGGCTCTCCGGAGGCAGCTGCATGTG 

AAACAGGGGGCTGAGAACATGACCCACACG 

CTCCTTGCAGCTGCCCAGCACATGCTGC 

ATGAAGATCAGCAGCCTGGAGGCCAGTGGGTCCCCGGAGCCAGGGCCTGAG 
GAGGAGCTACAGCATCGACTGCACGTTGAG^ 
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FIGURE 2J 

GTGAAACTGCTTAGTAGCCGGAGAACACAGGACC^ 

CAGCTACAGGAGTCCTCTCAGAAACTGGACCTCCTGCGCCTGGCCTTGGAGCAGCTGCTG 

GAGCAACTGCCTCCTGCCCACCCTTTGCGCAGCAGAGTGACCCGAGAGTTGCGGGCTGCG 

GTGCCTGGATACCCCCAGCCTTCAGGGACACCTGTGAAGCCCACCGCCCTAACAGGGACA 

CTGCAGGTCCGCCTCOTGGGCTGTGAACAGTTGCTGACAGCCGTGCCTGGGCGCTCCC^ 

GCGGCCGCACTGGCCAGCAGCCCCTCCGAGGGCTGGCTTCGGACCAAGGCC^ 

CGTGGCCGAGGCGAGCTTGCCAGTGAGGTGCTGGCTGTGCTA/^AGGTGGACAACCGTGTT 

GTGGGGCAGACGGGCTGGGGGCAGGTGGCCGAACAGTCCTGGGACCAGACCTTTGTCATC 

CCACTGGAGCGAGCCCGTGAGCTGGAGATTGGGGTACACTGGCGGGACTGGCGGC^ 

TGTGGCGTGGCCTTCCTGAGACTTGAAGACTTCCTGGACAATGCCTGTCACCAACTGTCC 

C I^GCCTGGTAGCGCAGGGAC^ . 

TTCCr^GGCGTTCGCAGATGAACCTCGGCATGGCGGCCTGGGGGCGC 

CTGCTGCCCCCCTGCAGCTCCCCGAGCACAATCAGCCCCCCTAAAGGATGCCCTCGGACC 

CG^CAACACTGCXSAGAGGCCTCTGACCCTGCCACT 

ACCCCCTTGGGTGAAGAGATGACACCCCCACCCAAGCCCCCACGCCTCTACCTCCCC 

GAGCCAACATCCGAGGAGACTCCGCGCACCAAACGTCCCCATATGGAGCCTAGGAOT 

CGTGGGCCATCTCCACCAGCCTCCCCCACCAGGAAACCCCCTC 

TGCTTAGCTGTGCTGGGCCGGGGACACTTTGGGAAGGTCCTCCTGGTCCAGTT 

ACAGGGAAATACTACGCCATCAAAGCACTGAAGAAGCAGGAGGTGCTCAGCCGGGACGAG 

ATAGAGAGCCTGTACTGCGAGAAGCGGATCCTGGAGGCTGTGGGCTGCACAGGGCACCCT 

TTCCTGCTCTCCCTCCTTGTCTGCTTCCAGACCTCCAGCCATGCCCGCTTTGTGACTGAG 

TTTGTGCCTGGTGGTGACCTCATGATGCAGATCCACGAGGATGTCTTCCCCGAGCCCCAG 

GCCCXKZTTCTACGTGGCTTGTGTTGTCCTGGGGCTGCAGTTCTTACACGAGAAGAAGAT 

ATTTACAGGGACCTGAAGTTGGATAACCTTCTGCT 

GCAGACTTTGGACTCTGCAAGGAAGGGATCGGCTTCGGGGACCGGACTAGCACCT^ 
GGCACCCCGGAGTTCCTGGCTCCCGAGGTGCTGACCCAGGAGGCATACACACAGGCCGTC 

• : 4 CtGCiGGuCGCTGGGTGTCC TGCICjTACG^Q^TCCT ^t'^ ^Cir^^C€^^C<;^ ' 
GGGGACACAGAGGAAGAGGTGlTrGACTGCATCGTCAA 
TTTCTGTCGGTGCAAGGGCTTGAGTTCATT 

CGCCTCGGGGCAGGTGAGCAGGATGCCGAGGAGATCAAGGTCCAGCCATTCT 
ACC^CTGGCTUVGCCCTGCrCGCCO^ 

GGCCCTGCGGACCTGCGCTACTTTGAGGGCGAGTTCACAGGGCTGCCG 

CCACCTGCACCCCACAGCCTCCTCACTGCCCGCCAACAGGCCGCCTTCCGG<^ 

TTTGTGTCAGAGCGATTCCTGGAACCCTGA 

SEQ ID NO: 13_AI021023_M PKNBETA_M 

GCTGAAGTGGGATAACCTTCTGCTGGATGCCCAGGGATTCCTGAAGAT 

ACTCTGCAAGGAAGGGATCGGCTTCGGGGACCGGACTAGCACCTTCTGTGGCACCCCGGA 

GTTCCTGGCTCCCGAGGTGCTGACCCAGGAGGCATACACACGGGCTGTGGACTGGTGGGG 

GCTGGGTGTGCTGCTCTACGAGATGCTGGTGGGTGAGTGCCCGTTCCCAGGGGACA 

GGAAGAGGTGTTTGACTGCATCGTCAACATGGACGCCCCCTACCCCGGCTTTCTGTCGGT 

G<^GGGCTTGAGTTCATTCAGAAGCT^ 

GGGTGAGCAGGATGCCGAGGAGATCAAGGTCC^GCCATTCTTC^ 

AGCCCTGCTCGCCCGCACCATCCAGCCCCCCTTTGTGCCTACCCTGTGTGGCCCTGCGGA 

CCTGCGCTACTTTGAGGGCGAGTTCACAGGGCTGCCGCOT 

CCACAGCCTCCTCACTGCCCGCCAACAG 

GCGATTCCTGGAACCCTGAGGGCATCTCCTGGCACCTCTGTCCCCTTCCCCCACAGACTG 
TTAGAGCCTCTGCTCGTTCACCCGTGCGCCCTGCCTGGAGGTCCAGGCCTTGCTGGGTAC 
TTCTGAGCCCTTGGGATTCAAAGTGGCAGCCATGGGG^ 
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FIGURE 2K 



TGTCACTGGGCAAAGTGTGTCCCTTCCCCCTCCAGCTCGCCCTCTTCTACCTCCCAGCGA 
GACCTGGCCCAGAAAGGGTGCCGCAGCAA^ 
ACTTGCTTTATATTAAATTTGTAAAAGTG 

SEQ ID NO: 14_H19102_H 

GGTGGCAACATCCGGGGTCCCTGGGCCCGAGGCTGGAAGAGCCTCTGGACAGGTTTG 
ACCATCAGGTCAGATCTGGAAGAACTCTGGGAACTACGGGGGCACCACTAT 
GAATCCCTAAAGCCAGCCCCAGTACTGGTAGAGAAGCCTCTGCCAGAGTGGCCAGTGCCT 
CAGTTCATCAACCTCTTTCTACCAGAGTT^ 
CTGAAGATTTTAGGCCTCGTGGCTAAAGGCTCCTTT 

GATACCGTGAGC^ CCCT^T 
GTACACAGCTTGGGGGACAGCTGGCAGGGAAAACGGCACCTTTT 
TGCAGCACAGATCTGTACTCCCTTTGGTC 

CGTCTCTTTGCTGCCGAGTTGGTGCTGGTACTGTGTTATCTCCATG^ 
CATCGAGATGTGAAGATGGAGAATATTCTTCT^ 
GACTTTGGTCTGTCCCGCCACGTGCCCCAGGGAGCTCAAGCCT 
OTTCAGTACATGGCCCCAGAGGTCCTAAGTGGAGGACCTTACAACCATG 
TGGTCCCTGGGTGTCTTGCTTTTCTCTCTGGCGACTGGAAAGTTTCCAGTC 
AGAGATCATGTGGCCATGTTGGCAAGTGTGACCCACAGTGACTCTGAGATCCC^ 
CTTAACCAGGGCCTCTCACTCCTGCTCCATGAGCTCTTATGCCA 
CTACGTTATCTGCATCACTTCCAGGTCCACCCTTTCTTTCGGGGTGTGGCCTTCG^ 
GAGCTCCTACAGAAGCAGCCAGTGAACTTTGTCACGGAGACAC^GCTACCC^GCCCAGT 
TCAGCGGAGACCATGCCCTTTGACGACTTTGACTGTGATCTGGAGTCCTTCTTGCTCTAC 
CCTATCCCTGCTTGA 

SEQ ID NO: X5_AA476563_H 

>' ^GGK^TCT^ 

GGAGAAAAATTGTATAGTCTAAAATCAGAACCTl^GAAACCATTCTTTACTCT^ 

GGAGACAGTGCTTCTAGGAGTTTTAATACTAGTGAAAGCAAGGTAGAGTTTAAAG^ 

GACACCATTAGCAGGGGCTCAGATGACTCAG 

TTTGATGATGTCAGTGGTACTGATGAAGGAAGACCTGATCT^ 

GAATTGGAGTCAACAAGAGAAGCTGCAGCAATGGGACCTAOT 

ATAGGGATAATAGAAAATAAACTCTTGGAAGCCCCTGATGTTTTATGCCTC^ 

ACTGAACAATGCC^GCACATGAGGAGAAAGGCATAGAGGAAC 

CCCAAATCCTATAGTATAACAGAGAAACACTATGCACAGGAGGAT 

GTAGCAGCTGTTGATCATAGTAGTTCAGGAGATATGTCTTTGTTACC 

AAGTTTCAAGGACTTGGAGTGGTTGAGT(^G 

TTATTCCGTATTTGTAGTCCAXrrCT 

TTAAAAACAGAAGAAGTATTGCTGTTTACAGATCAGACTGATGA 
CCAACTTCTTTATTCCAGAGAGACTCTGAGACTAAGGGTGAAAGTGG 
GGAGACAAGGAAATACATCAGATTTTTGAGGACCTTGATAAAA 
AGGTTTTACATCCCAGAGGGCTGC^^ 

GATGCTTTACATAGAGAGGGAATTGTGTGCCGCGATTTGAACCCAAACAACATCT^ 

AATGATAGAGGACACATTCAGCTAACGTATTTTAGCAGGT^ 

TGTGACAGCGATGCCATAGAGAGAATGTACTGTC 

GAAACTGAAGCCTGTGATTGGTGGAGTTTGGGTGCrGTCCTCTTTGAACTTCT 

7AGACTCTGGTTGAATGCCATCCAGCAGGAATAAATACTCACACT 

GAATGTGTCTCTGAAGAGGCTCGCTCACTCATTCAACAGCTCT 
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FIGURE 2L 

GAACGACTTGGTGCTGGAGTTGCT 
CCTGTGGATTGGGCAGAACTGATGAGATGA 

SEQ ID NO: 16_AA626690_H 

ATGCTACCATTCGCTCCTCAGGACGAGCCCTGGGACCGAGAAATGGAAGTGTTCAGCGGC 

GGCGGCGCGAGCAGCGGCGAGGTAAATGGTCTTAAAATC^ 

GGAGAAGCAGATTCTTGTCATGATGAAGGAGTTGTTAAAGAAATCCCTATTACT 

GTTAAGGAAGGCTATGAGAAAGCAGATCCTGCACAGTTTGAGTTGCTCAA 

CAGGGGTCATTTGGAAAGGTTTTTCTTGTTAGAAAGAAGACCGGTC^ 

CTCTATGCAATGAAGGTGTTAAAAAAAGCCTCTTTAAAAGTT 

TTCACAAGATTATCCAAAGAGGTTCTGTTTACAGAGGAAGATGTC 
GAACTGGCCCTTGCTTTGGATCATCrGCACCA 
CCAGAAAACATTTTGCTTGATGAAATAGGACATATCAAATTA 
AAGGAGTCAGTAGATCAAGAAAAGAAGGCTTACTCATTT^ 

GCTCCTGAAGTAGTAAATAGGAGAGGCCATTCCCAGAGTGCTGATTGGTGGTCATATGGT 

GTTCTITATGTTTGAAATGCTTACTC^ 

ACCATGAATATGATATTAAAAGCAAAACTT^ 

CAAAGTCTTCTAAGGATGTTATTCAAAAO 

GTTGAAGAAATCAAAAGACATCTGTTTTTTGCAAATATTG^ 

AGAGAAGTTCAACCTCCTTTCAAACCTGCT^ 

GATCCTGAATTTACTGCAAAAAC7VCCTAAAGATTCTCCCGGTTTGC 

GCTCATCAGCTCTTCAAAGGATTGAGCTTTC 

ATCACTCCTATCACAAGTGCAAATGTATT^ 

CAATTTGGTGAAGTATATGAATTGAAGGAGGATA^ 

AAGCGATGCATACATGCAACTACC^ 

ATTACTTTGAAGGATGTCTTTGATGA 

AAAGGAGGAGAGTTACTTGACCGTATTCTCAAACAAAAATGTTTCTCGGAA 

AGTGATATACTATATGTAATAAGTAAGACAGTTGACTATCTTCATTGTCAAGGAGTTGT 

CATCGTGATCTTAAACCTAGTAATATTTT^ 

ATCAGGATATGTGATTTTGGGTTTGCAAAACAACTTCGAGGAGA 

ACTCCATGCTACACTGCAAACTTTGT^^ 

GCTGCTTGTGATATCTGGAGTTTAGGAGTCCTTTTTTACACAATGTT 

CCATTTGCTAATGGCCCCAATGATACTCC^ 

AAATTCTCITTGAGTGGTGGAAACTGGGACAATAT^ 

TCCCATATGCTTCATATGGACCC^^ 

TCATGGATAACTCACAGAGACCAGTTGCCAAATGATC^ 

CATGTTGTTAAGGGAGCAATGGTTGCAACATACTCTC 

CCAGTCCTAGAGCCTGTAGCTGCTTCAAGCTTAGCCCAGCGACGGAGCAT 

ACATCAACTGGCCTGTAA 

SEQ ID NO: 17_AA215680_H 

ATGAGCCTGGTGGCCTGTGAGTGCCTGCCCAGCCCCGGCCTGGAGCCTGAGCCTTGCT^ 

CGAGCACGGTCCCAAGCTCACGTGTACCTGGAGCAGAT^ 

GTGCCTGACATGACAAAACGTGACTATCTG 

CTGGAGCGCGATGTTAGTGAGGACTATGAGGCGGCCTTCAAC 

GACGTGCTGCTCCGTGGCATACACGTTGAC^ 

CTGAAAATTACCAAATACCTGCGGCGGGCAGAGGAGAT 
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FIGURE 2M 

CCGCTGA6CAGTGGAGCCAGCCCCAGCGCGGGTTTCAGCAGCCTGAGGCT 
CGCACGCTGAGCTCTGCCGTGGAGCAGCT 

AAGGTGCAGCTGGTCCAGGACCCGGCAACCGGAGGGACCTTTGTGGTGAAGAGCCTACCC 
AGGTGCCACATGGTGAGCAGKjGAGCGGCT 

ACGAAGCTGCTCAGGTACTTTGTGAGCGAGGACTCC^TCTTCCTGCACCT 
CAAGGAGGCACTCTCTGGTCCCACCTGCT 

AGCTCTGGCTCTACCCAGGAGAGGATGAAGGCTCAGCTCAACCCCCACCTCAACCTCCTG 
ACCCCAGCGAGGCTTCCCTCAGGCCATGCCCCTGGCCAGGACAGAATCGCCCTGGAGCCT 
CCTAGGACTTCTCCG^CCTTCTCCTAGCTGGGGAGGCCCCATCCACCAGACCCCAGAGG 
GAGGCTGAAGGTGAACCCACAGCCAGGACCAGCACCTCTGGCTCCT 

GCCCCAGGTGGCCACCrc^ s 

CGAGGCATGGATCAGAGCTGCCTGTCAGCAGATGGGGCCGGCCGGGGCT 

ACCTGGAGTGTGAGAGAGGAGCAGGTGAAGCAGTGGGCGGCAGAGATGOT 

GAGGCGCTGCACGAGCAGGGGGTGCTGTGCCGGGACCTCCACCCCGGGAACCTGCTCCTG 

GACCAGGCAGGTCAC^TCCGGCTCTVCATATTTTGGCCAGTGGT 

TGCTGCGGGGAGGCCGTGGACAATCTCTAGAG^^ 

CTGACGGAAGCCTGTGACTGGTGGAGCTTT^ 

ATGGCACTGTCCCAGAGCCACCCTTCAGGAATC 

GAGTGGOTCAGTCGCCCAGCGGCCTCTCTGCTGACTGAGCTGCTGC^GTTCGAGCCTACC 

CGGCGCCTGGGCATGGGAG^GGTGGTGTCAGCAAACT 

ACCATCCAATGGAGCAAGCTGGTGGGGTAA 

SEQ ID NO: 18_SGK_H 

ATGACGGTGAAAACTGAGGCTGCTAAGGGC^CCCTCACTTACTCCAGGATGAGO 

GTGK5CAATTCTCATCGCTTTCATGAAGCAGAGGAGGATG 

AAGATTGCCAATAACTCCTATGCATGCA^ 

CAGCAAATCAACCTTGGCCCGTCGTCCAAT 

TTGAAAGTGATCGGAAAGGGCAGTTTTGGAAAGGCT 

GAAGTGTTCTATGCAGTCAAAGTTTTACAGAAGAAAGCAATCC 

AAGCATATTATGTCGGAGCGGAATGTTCTGTT 

GGCCTTCACTTCTCTTTCCAGACTGCTGAC^ 

GGTGGAGAGTTGTTCTACCATCTCCAGAGGGAACGCTGCT 

TTCTATGCTGCTGAAATAGCCAGTGCCTTGGGCT 

AGAGACTTAAAACCAGAGAATATTTTGCTAGATTCACA 

TTCXSGACTCTGCAAGGAGAACAT^ 

CCGGAGTATCTCGCACCTGAGGTGCTTCAT^ 

TGGTGCCTGGGAGCTGTCTTGTATGAGATGCTGTATGGCCTGCCGCCTTTTTATAGCCGA 

AACACAGCTGAAATGTACGACAACATTCT 

ACAAATTCCGCAAGACACCTCCTGGAGGGCCTCCTGCAG^ 

GGGGCCT^GGATGACTTCATGGAGATTAAGAGTCATGTCTTCTTCTCCTTAATTAACTGG 

GATGATCTCATTAATAAGAAGATTACTCCCCCTTTTAACCCAAATGTGAGTGGG 

GAGCTACGGCACTTTGACCCCGAGTTTACCGAAGAGCCTGTCCCCAACTCCATTGG 

TCCCCTGACAGCGTCCTCGTCACAGCCAGCGT 

TTTTCCTATGCGCCTCCCACGGACTCTTTCCTCTGA 

SEQ ID NO: 19_AA107515_M 

CGGGTO^CCCACGCGTCCGCCGGTTTCACTGCT 

CGGGCATCGGGACGATGACCGTCAAAGCCGAGGCT 



II) 
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FIGURE 2N 

GAATGAGGGGAATGGTAGCGATTCTCATCGCTTTT^^ 

ACGATTTTATTCAGAAGATTGCCAGCAACACCTATGC^TGCAAACACGCT 

CCATTTTGAAAATGTCCCATCCTCAGGAGCCGGAGCTTATGAACGCTAACCC 

CGCCAAGTCCCTCTCAAC^^TC^CCTGGGTCCGTCCTCa^CCCTCACG^ 

CCGACTTTCACTTCTTGAAAGTGATCGGAAAGGGCAGTTTTGGAAAGGT 

GGCACAAGGCAGAAGAAGTATTCTATGCAGTCAAAGTTTTACAGA^ 

AGAAGAAAGAGGAG7VAGCATATTATGTCAGAGCGGAATGTTCTGTTGAAGAATGTGAAGC 

ACCCTTTCCTGGTGGGCCTTCACTTCTCATTCC^GACCGCTGACAAGCTCTACTTTGTCC 

TGGACTACATTi^TGGTGGAGAGCTGTTCTACCAT^ 

AACCACGGGCTCX^TTCTACGCAGCTGAAATAGCCAGTGCC 

TAAACATCGTTTATAGAC^CTTAA£ACCT^ 

TCTGTGGCACGCCTGAGTATCTGGCTCCTGAGGTCCTCCATAAGCAGCCGTAT^ 

CGGTGGACTGGTGGTGTCTTGGGGCTGTCCTGTATGAGATGCTCTACGGCCT 

TTTATAGCCGGAACACGGCTGAGATGTACGACAATATTCTGAACAAGCCT 

AACCAAATATTACAAACTCGGCAAGGCACCTCCTXX3AAGG 

CCAAGAGGCTGGGTGCCAAGGATGACTTTATGGAGATTAAGAGTCATA 

TAATTAACTGGGATGATCTCATCAATAAGAAGATTACACCCCCATT^ 

GTGGGCCCAGTGACCTTCGGCACTTCGATCCCGAGTTTACCGAGGAGCCGGTCCCCAGCT 

CCATCGGCAGGTCCCCTGACAGCATCCTTGTCACGGCCAGTGTGAAGGAAGC^ 

CCTTCCTCGGCTTCTCCTATGCACCTCCTC 

GGTTCTGAAGGACTTCCTCAGCGTTTCCTAAAGTGTTTTCGTTAGCCTT^ 
CCAGCTGACAGAACATTTTAAAAGAATTTGCACA^ 

CCGGCGTGGCGCGACGCAGCGCGCGCTGCTTGATGGGAGCTTTCCGAAGAGCACACCCTC 
CTCTCAATGAGCTTGTGAGGTCITCrTTTCTTCTCT^ 

AGGCGAGCGAGCGTGAGAGTGCCGCCTGAGACAGACACCTTGGTCTCAGTTA 

ATGCAGGTCTAAGAGX3AATCCCCGCAGGTCTGTCTGAGCTGTGATCAA.G 

ATGTGCCT^TrCTGAGATCGTy^ 

TTGTGrritSTTTGlT^ 

GTGGCGTGAGTGTGCTATGCCTGATCACAGACGGTTTTGTTGTGAGCATCAATG^ 
TTGCAGGACACTACAATGTGGGACATTGT 

TGTGTAGACTGTTTTGTAAGATATAGTTAATAACTAAAACCTATTGAAACGGTC 

TGACGAGCATTCAGATGCTTAAGGAAAGCATTGCTGCTACAAATATT 

AGGGTTTTTATGGACCAATGCCCCAGTTGTCAGTCAAAGCCGTTGG 

AAAATGTCACCTATAAAACX5GGCATTATTTATGTTTTTTTT 

TGCATTCCTGATTATTGTATGTATCGTGTAAAGGAAGTCTGTACATTGGGTTAT 

AGATATTTAAACTTACAGGCTTATTTGTAAACCATCATTT^ 

GGGTTATAATATGTACIAATTCCTCCTCCTTACCACA 

CAATTTTGGTTTGC7VATAAAATCTTGAAAACT 

SEQ ID NO: 20_AA109508_M 

CCACCTGCAGCGGGAGCGCCGGTTCCTGGAGCCCCGGGCCAGGTTCTACGCTGCTGAGGT 

GGCCAGCGCCATTGGCTACCTGCACTCCCTCAACA 

GAACATTCTCTTGGACTGCCAGGGACA 

AGGTGTAGAGCCTGAAGACACCACATCCACATTCTGTGGTACCCCTGAG 

TGAAGTGCn'CGGAAAGAGCCTTATGATCGAGCAGTGGACTC 

CCTCTACGAGATGCTCCATGGCCTGCCGCCCT^ 

TGAGAACATTCTGCACCAGCCGCTACAGATCCC^ 

CCTCCTGCAAAGCCTTCTCCACAAGGACCAGAGGCAGCGGCTGG^ 

TCTTGAGATTAAGAACCATGTATTCTTCAGCCCCATAAACTGGGATGACCTGTACC^ 
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FIGURE 20 

GAGGCTAACTCCACCCTTCAACCCAAATGTGACAGGA 

CCCAGAGTTCACCCAGGAAGCTGTGTCCAAGTCCA.TTGGCTG 

CAGCAGCTCTCX3GGCCTGAAGTGCATTC 

(^TCTTGGATTGCTAGAAGAGAAGGACCTGTGAAACTACTGAGGCCAGCTGGTATTAGTA 

AGGAATTACCTTCAGCTGCTAGGAAGAGCGACTCAAACTAACAATGG^ 

CAGGTTTATTTTTTCCAGCACATAAAAGAAAAAT 

GACAGGTCATCAGATACTCAGAGGCTGTATCTC 

CCAATGTTAGGTTTGCTAO^GATGGTTA^ 

GGAAGGGAAAATGGAGGAAAGGGGAGAAGAGCAAAGGGCGCTT^ 

AAGCTCCACCCAATGACTTCTGCTTCCATC 

TGACACTAAGACA7TA 

CCTCCTGGTGTTTGGATTTTGATC 

AGGGTATCAATATCTCTTATTGTTCT 

SEQ ID NO: 21_AA887783_H 

CGGATGCATTTNTTGGTGTGCTCTTGAGGGATTAAATGCAAAGAGATCACACCATGGACT 
ACAAGGAAAGCTGCCCAAGTGTAAGNATTCCC^GCTC 

AGAGGTTTACTGTTTATAAAGTTCTGGTTTCAGTGGGAAGAAGTGAATGGTT^ 

GGAGATATGCAGAGTTTGATAAACTTTATAACACTTTAAAAAAAC^ 

CCCTGAAGATTCCTGCCAAGAGAATATTT^ 

AAAGACGAGCAGGACTAAACGAATTCATTCAGAACCTAGTTAGGTATCCAGAACT 
ACCATCCAGATGTCAGAGCATTCCTTCT^ 

CTGAAGATGAGGATGAAAGAAGTTCTCAGAAGCTACACTCTACCTCAC^ 
TGGGACCGTCTGGAAATCOTCATGCCAAACCAACTGACTT^ 
GAAAAGGCAGCTTTGGCAAGGTTCTTCTTGCA^ 
CTGTC^AAGTGTTACAGAAAAAAATAGT^ 

CCrfcCAAACAACTGAAAAGCTTTA 

ATGTTGTCTTAACAGATTTTGGGCTTTGTAAAGAAGGAATTGCTAT 
CCACATTTTGTGGGACACCAGAGTATCTTGCACCTGAAGTAATTAGAAAAC^ 
AC^TACTGTAGATTGGTGGTGCCTTGGGGCTGTTCTGTATGAAATGCTGTATGGATTGC 
CTCCTTTTTATTGCCGAGATGTTGCTGA 

GTTTGAGGCCAGGAGTGAGTCTTACAGCCTGGTCCATTCTGGAAGAAOT 
ACAGGCAAAATCGACTTGGTGCCAAGGAAGACTTTC 
TTGAATCACTC^GCTGGGCTGACCTTGTACAAAAGAAGATTCCA 
ATGTGGCTGGACCAGATGATATCAGAAACT 

CATATTCTGTGTGTGTATCTTCTGACTATTCTATAGTGAATGCCAGTGTATTGGAGGCAG 

ATGATGCATTCGTTGGTTTCTCTTATGCACCTCCTTCAGAAG^ 

TTTGCC^TTCAGAAACCATTGAGCAAAATAAGTCTATAGATGGGA 

GTGTGAATATATTCAAATATGTATA^ 

TATGAAAAAATGTATTTTCTTCTATGTGCAAGAAAAAT^ 

TGATTAAAATTTATATTCTTGTTTAATAAGCTTATT^ 

TCTTAGCATTAACCTATTTTTAAAGAAACCTTTTTTGCT^ 

AGTTTACACTAACATCTACCCAAGATAGACTC 

AACATATATTAATACCTTTGTAACTCTTTGCTATGG 

GCAATTGGTACATGGTTGTTTAAGAAGAAACCGTATTTTTC 

AAATATTTGGTTCATGGTATGATCGAAATGTAATUVGCATAATTAAC^ 

TTAACAATTGGAATAACTTTATTCTGCAGATCATT^ 

GGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCAGATCA 
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FIGURE 2P 

GGAGTTGGAGACCAGCCTGA^ 

TGGCAGGGTGTGGTGGCACATGCCTATAATCCCAGCTACTT^ 

ATCGCTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCCGAGATCGCACCATTGCACTCCTG 
CCTGGGCAACAAGAGTGAAACTCCATCTCC 

SEQ ID NO: 22_R47805_H 

ATGGCGCACCAAACGGGCATCCACGCCACGGAAGAGCT^ 

CGGGCTGGCTCTGTGCGGCTC^TCAAGGTTGTGATTGAGGACGAGCAGCTCGTGCTGGGT 

GCCTCGCAGGAGCCAGTAGGCCGCTGGGATCAGGACTATGACAGGGCCGTGCTGCCACTG 

CTGGACGCCCAGCAGCCCTGCTACCTGCTCTACCGCCTCGACT 

TTGGAATGGCTCTTCCTCGCCTGGTC 

TACGCGC^ACGC^^ 

OTCTrCGGGACTGTGAAGGATGACCTCTCTTTTGCTGC^ 
TGTGCGGCACCTGCCCCGCTGACCTCGGCTGAGAG 

GAGGTGAAGACAGAGATCAGTGTGGAAAGCAAGCACCAGACCCTGCAGGGCOT 

CCCCTGCAGCCTGAGGCCCAGCGGGCACTCC^GCAGCTCAAGCAGAAAATGGT 

ATCCAGATGAAGCTGGACCTAGAGCGGGAAACCATTGAGCTGGTGCACACAG^ 

GATGTGGCCCAGCTGCCCTCCCGGGTGCCCCGAGATGCTGCCCGCTACCACTTCTTCCTC 

TACAAGCACACCCATGAGGGCGACCCCCTTGAGTCTGT^ 

GGGTACAAGTGCAGCATCAAGGAGCGAATGCTCT^ 

GACTCCGTGGAGCAGGACTTCCATCTGGAGATCGCCAAGAAAATTGAGATTGGCGAT^ 
GCAGAGCTGACGGCAGAGTTCCTCTACGACGAGGTGCACCCCAAGCAACACGCCTTCAAG 
CAGGCCTTCGCCAAGCCCAAGGGCCCAGGGGGCAAGCGGGGCCATAAGCGC 
GGCCCGGGTGAAAATGGGGATGACAGCTAG 

SEQ ID NO: 23_H60215_H 

CCACGCGTCCGGCGCCGCAGCCATGG^.GGGAGGCGGCGGCGGCGGCGfGCGGCGGCTCGGG 
CGGGAGGi^C^GCCGAGCAGCC^ 

CCACCCGGCGAAGTGCACACACCCTVGAAGCTATGTCCTTCGGC^ 

ACAATATATGTGCTCTGCTCTCCTCCCGCAATCCTG^^ 

CACCAGGTCTGAATTCCAGACTHZCTC^ 

GACCACAGACCCATTCAGGGAGGCTGGCGGAOTCTTCATCC 

TGTCAAAGCTGAGAATGAAGCGGAGAGCATCAGACAGAGGAG 

GGGCCAAGGCTCTAGGAAGTGGGATTTCTGGAAATAA 

TCCTTGGTCCCCGTCTGGGCAACTCACCGGTC 

AAGATGGCACGGATGACTTCTATCAGCTGAAGATCCTGACCCTGGAGGAGAGGGGGGACC 
AAGGCATAGAGAGCCAGGAAGAGCGGCAGGGCAAGATGCTC 
TGCTGTCTCTCCTGCACACGCAGGATGKSCGTG^TC 
GCACCTGTGAAATCGTTGAGGACACAGAATCCAGCCGGATGGTT 

GCATCTGCCTCGTCCTGGACTGCCTCTGTGCTCATGACTTCAGCGATAAGACCGCTGACC 
TCATCAACCTGCAGCACTACGTCATCAAGGAGAA 

TAATCTTCTACGACGTGGTCCGCGTGGTGGAGGCCCTGCACC^GAAAAATATCGTGCACA 

GAGACCTGAAGCTGGGGAACATGGTGOTCAACAAGAGGACACATCGGA 

ACTTCTGCCTCGGGAAGCATCTGGTGAGCGAGGGGGACCTGCTGAAGGACCAGAGAGGGA 

GCCCTGCCTACATCAGTCCCGACGTGCTCAGCGGCCGGCCGTACCGTGGCAAGCCCAGTG 

ACATGTGGGCCCTGGGCGTGGTGCTCTTCACCATGCTGTATGGCCAGTTCCCCTTCTACG 

ACAGCATCCCX3CAGGAGCTCTTCCGCAAGATCAAGGCTGCCGAGTATACCACT 

ATGGACGGGTTTCTGAGAACACCGTGTGTCTCATC 

AGCAGCGCCTGGCCGCCGCCGACGTCCTGGAGGCCCTCAGTGC 
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AGTCCCTGTCATCTCTGAGTGGGCCTTTGCAAGTGGTTCCTGACA 

GCAATGCGGATAGCTCCCAGGAGGCGT^GGTGACGGAGGAGTGCTCCCAGTACGAGTTTG 
AGAACTAC^TGCGTCAG(^GCTGCTGCTGGCCGAGGAGAAGAGCTCCATCCATGACACCC 
GGAGCTGGGTACCCAAGCGGCAGTTCGGCAGCGCACCZACCGGTGCGACGGCTGGGCCACG 
ACGCACAGCCCATGACCTCCTTGGACACGGCCATCCTGGCGCAGCGCTACCTGCGGAAAT 
AACAGCCTCAGCCGGGGCCACCAGCACTGCTGCCACTTCTTC^ 

TGGCTGTCAGGGCTGGGCCCTGTAGTGCTGGACTCTCCCGGGCCACAATAGGGACAGGGC 
AGGGACAGGGACAGCCCAGGTCACACGTGGGGTCAGCAGAGGTACCACG 
TGGGATGATTGCTCGATTGTTTGGTTTTTAAATCTGAGAAGCCT 
TTTAATCACGATGTTTTAATCTACCTCTGTC 

AAGAGGGAGGAQGC^GC^TGCTC^ 

ACeiviGCGGGClt^ i:CGK^SV-:-CCC - 

AGAGCGAGCITCCCCTCCTCCCra 

TCTCTTTCTGATCCAGGCCCCTCAGTCCAAGCTTTGGAAAACCT^ 
CAAACTCAAATATATTTATTTTTTTACCAT 

SEQ ID NO: 24_SGK324_H 

GCCGCGATGGCCAGCACCAGGAGTATCGAGCTGGAGCACTTTGAG 

CCGCGGCCGGGGTCGCGGAGAGGGGCCCCCAGCTCCTCCGGGGGCAGCAGCAGCTCGGGC 

CCC^GGGGAACGGGCTCATCCCCAGTCCGGCGCACAGTGCCCACTGCAGCTTCTACCGC 

ACGCGGACCCTGCAGGCCCTCAGCTCGGAGAAGAAGGCCAAGAAGGCGCGCTTCTACCGG 

AACGGGGACCGCTACTTG^GGGCCTGGTGTTTGCCATCTCCAGCGACCGCTTCCGGTCC 

TTCGATGCGCTCCTCATAGAGCTCACCCGCTCCCTGTCGGACAACGTGAACCTGCCCCAG 

GGTGTCCGCACTATCTACACCATCGACGGCAGCCGGAAGGTCACCAGCCTGGACGAGCTG 

CTGGAAGGTGAGAGTTACGTGTGTGCATCCAATGAACCATTTCGTAAAGTCGATTACACC 

AAAAATATTAATCCAAACTGGTCTGTGAACATCAAGGGTGGGACATCCCGAGCGCTGGCT 

GCTGCCTCCTCTGTGAAAAGTGAAGTAAAAGAAAGTAAA.GATTTCATCAAACCCAAGT^ 

GTGAC*TGTG2>TTCi3r?: ,\%3TGC? STQ^ V ^G€C ^^C^LCG^CGG^TCCTTC^;^Ai : SSJi A ( 

AAGAClXXTTCAlTrCCI^ 

TCAGGAGTCGTCAAGAGGCTCTGCACCCTGGATGGAAAGCAGGTGAGAGTTACGTGTGTG 
CATCTGCCAGACTTT TT TGGTGATGACGATG 

CGTTATGCCC^GATGACTTTGTCCTGGATCATAGTGAATGTCGTGTCCTGAAGTCATCT 

TATTCTCGATCCTCAGCTGTTAAGTATTCTGGATCCAT^AAGCCCTGGGCCCTCTCGACGC 

AGCCAGATTTCTGCTCATGGCAGATCTTCTTCCAATGTAAACGGT 

CGTTGCATAAGTCCTGAAGGTGTGAATGGAAACAGATGCTCTGAATCAT 

GAGAAATACAAAATTGGAAAGGTCATTGGTGATGGC 

ATAGACAGGTCCACTGKaAAAGGAGTTTGCCCTA 

GGAAAGGAACACCTGATTGAGAATGAAGTGTCAATACT^ 

ATCATTATGCTGGTCGAGGAGATGGAAACAGCAACTGAGCTCTT^ 

GTCAAAGGTGGAGATCTCTTTGATGCAATTACTTCGTCGA 

GGCAGTGCCATGGTGTACAACTTAGCCAATGCCCTCAGGTATCT 

GTGCACAGAGACATCAAACCAGAGAATCTCTTGGTGTGTGAATATCCTGATGGAACCAAG 
TCTTTGAAACTGGGAGACITTGGGCTTGCGACTGTGGTAGAA 
TGTGGCACACCCACTTATGTGGCTCCARAAATCATTGCTGAAACTGGCTA 
GTGGACATTTGGGCAGCTGGTGTGATCACATAC^TAC 

CGAAGTGAGAACAATCTCC^GGAAGATCTCTTCGACCAGATCTTGGCTGGGAAGCTGGAG 
TTTCCGGCCCCCTACTGGGATAACATCACGGACTCTGCCAAGGAATTAATCAGTCAAATG 
CTTCAGGTAAATGTTGAAGCTCGGTGTACCGCGGGACAAATCCTGAGTCACCCCTGGGTG 
TCAGATGATGCCTCCCAGGAGAATAACATGCAAGCTGAGGTGACAGGTAAACTAAAACAG 
CACTTTAATAATGCGCTCCCCAAACAGAACAGCACTACCA^ 
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GTGAGTGGAAGGCGGCAGGTCTGGCCTGACTGCGGAGCCGGCCTT 

GGTAGCCGGGAGKZTGCCCTCACATGGAAGTTGGT^ 

AGATTGGCTTGGCATGTGGAGGGCACTCATTCGGCA^ 

GGAGGGGCTTGTGTAGGGACCAGCAGGCCTGGTGTGAGGGGTCCAGGCGTCAAGGAGCTC 

CTGGCTGGGCCCTCTGGGCAGCTGCTTCCACT 

CTCCCAAGCCCTGGAGGGGTGTGTTGTGTTAGGAATTAACT 

TC^GAAATAGATTATTAGAGATGTGAATTATTCTTTGAGACTTGGGAT 

AAGCTAAACATATTTCAGTTTTAAAAAATCAGTC 

TAAAGGTACATAATCAAGGAAAAAAATATATATTCATTTTTCAGGGTT^ 

TGAGATGTCAGTGACAACGATGGCCTTATTTTTl^ 

TCTTAAPGrAACTCTCCT^ 

AGT^J^^G^ATCAA^^ C^^ZCGQ^sCA 
GCTGTCC^GGCCTGAGCCAATGCAAC^ 

AGAAGCCAGCCAGCCACCCAGGCAGGGACCTTGGTTCTCCCCAG^ 
GGAACAGGGGTGGAGTGGCCTTTCCCAGAGCTGG^ 
GACCTGCCAAGGTGATGGGCGTCTGAGTTTCACATCrGGGCCCCCC^ 
TCCTGACAGCTAAGGATGGGCCACCTCCACAGCT^ 

CTCATCCTCTGGGAAGGTCCTCCTTGTTTCCTACCCAACTAGAAGGGAAACAGTGGCATA 

TTCTCATGGTACATGGTTGTCTGAAAGCCTTACCTAGGAAGACGCAGGGTCTAGATAGAA 

GCTATAAGGAAGCCACACACATAACCCAC^^ 

CraCACCCCCCACACCCCCCA<^^ 

SEQ ID NO: 25_W30246_M SGK324_M 

ACCAAGTCCTCCAGCTCCTCTCCAACCAGCCCGGGAAGTTTCAGAGG^ 
GCTCAGGGCAGATCTTCTTCCAACGTAAACGGTGGGCCTGAACTTGAC 
CCTGAAGGTGTGAATGGAAACCGGTGCTCCGAGTCGTTCCCCCTTCTGGAGAAA 
ATAGGGAAGGTCATCGGGGACGGCAACTTC 

ACTS**? ^r«*G7^ 
CTGATTGAGAACGA^ 

GTTGAAGAGATGGAAACAGCAACTGACCTCTTTCTAGTGATGGAACTGGTC^ 
GATCTCTTTGATGCGATTACCTCTTCAACCAAGTAC^ 

GTGTACAACCTAGCCAATGCCCTCCGGTACCTGCACAGCCTCAGCATCGTCCACAGG 

ATCAAGCCTGAGAATCTGCTGGTGTGCGAATACCCAGATGGAACCAAGTC 

GGAGACTTTGGGCTGGCGACGKSTGGTTGAAGGCCCGTTGT^ 

ACTTATGTGGCACCAGAGATCATAGCTGAAACAGGTTATGGCCTGAAGGTGGATGT^ 
GCAGCTGGTGTGATTACATACATACTTCTC 

AATCTCC7VGGAAGATCTCTTTGACCAGATCTTGGCTGGAAAGCTGGAATTCCCAGCCCCC 
TACTGGGACAACATTACAGACTCTCCTTGTGTC 

CCCGTGGGCTTCCCAGTGGGACGTGCAGCAGTTCTTGGCAGAGCAC^ 
TGTCATCTCCAGGGTCTCCCATCACCTCTG 

CGCGGGGACGGGGGCATGGTGOTCCCTGATTGGCCTGTGACCAACCTT 
TGGCAGTTTTCCCTGTTTTCCACCACCCCACTCTTTTTAATAATTG 
TGTTCTACTTGCTTGTCTTTAAAACAGGGGCCCCCACAGTTCACTCTCACTGTTAGATT 
TGCCTTTTCCAGGTATCCCCAACCTGCAATAAACTCTTCCCTCTTCAG 

SEQ ID NO: 26_AA383293_H 

CCAGCAGCCAAGAGGGTAGTGGTGTACCGGAATGGGGACCCATTCTTCCC^ 

CTGGTGGTGACTCAACGCCGCTTCCCCACCATGGAGGCCTTCCTOT 

GCTGTGCAGGCCCCACTGGCTGTGCGTGCCCT 

ACCAACCTGGCAGACTTGAAGAACAGAGGGCAGTATGTGGCCGCTGGATTT 
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CACAAGCTCCCCCCTTACCAGGCTT^ 

AGTCCCCCATTTAGTCTGAAGCTGTCCCAGGCTGCCAGCCAGGACTGGGAAACTGTGTTG 

AAGCTCCTGACTGAGAAGGTCAAGTTGCAGAGTGGGGCTGTGAGACTCTGC^ 

GGGCTCCCACTGTC^GCAGGGAAGGAGCTGGTAACTGGCCATTACT 

GAGGATGAGTTCAAGGACCTTCCCTATCCAGCTCTGTCCACAAGAGGGCT 

GGCAATGAAGCCCACCTGAGGAGTGGAGTGGGGACTGTCGCTGGTTCCCCCAAGCCTCTT 

GGAAGGAAGGCTT^AGAAGGAGACATGCCTAATCGTGACCCTGACCCTGAAATACCAGCAG 

TCAGAAACAAGCAGAGACGGGCAATCATTCCCATCAGGAGTTATA 

CCCCACCGAAGGAAGGAGACTVGCGGGGGCCCTGGAAGTAGCAGATGATGAAGACACTCA^ 

ACAGAGGAGCCCTTGGATCAGAGGGCAGCACA^ 

GMnTTTTTGGTC 

TTTGAGAAGCTCCGCAGGACCCGAGGAGAAGAGAAGGAGGCAGAGAAGGA 

TGTATGTCTGGAGGCAGAAGGATGACTCTCAGAGATGACCZAACCTC 

GAGCCCAAGACGAGGCCAGAAGAGAACAAGCCAGAGCGGCCCAGCX^ 

CCCATGGGCATCATTGCCGCCAATGTGGAAAAGCATTATGAGACT 

GATGGGAACTTTGCTGTCGTGAAGGAGTGCAGACACCGCGAGACCAGGCAGGCCT 

ATGAAGATCATTGACAAGTCCAGACTCAAGGGCAAGGAGGACATGGTGGACAGTGAGATC 

TTGATCATCCAGAGCCTCTCTCACCCCAACATCGTGAAATTGCATGAA 

GACATGGAAATCTACCTGATCCTGGAGTACGTGCAGGGAGGAGACCTTTTTGACGCC^ 

ATAGAAAGTGTGAAGTTCCCGGAGCCCGATGCTGCCCTCATGATCATGGACTTATGCAAA 

GCCCTCGTCCACATGCACGACAAGAGCATTGTCCACCGGGACCTCAAGCCGGAAAACCTT 

TTGGTTCAGCGAAATGAGGACAAATCTACTACCTTGAAATTGGCTGATTTTGGACTTGCA 

AAGCATGTGGTGAGACCTATATTTACTGTGTGTGGGACCCCAACTTACGTAGCTCCCGAA 

ATTCTTTCTGAGAAAGGTTATGGACTGGAGGTGGACATGTGGGCTGCTGGCGTGATCCTC 

TATATCCTGCTGTGTGGCTTTCCCCCATTCCGCAGCCCTGAXXGAGGGGACCAGGACGAG 

CTCTTTA^.CL^TCATCC?iGCTGC^CCAOTTTGAGTTCCTCCCCCCTTACT 

Ai^GC^CATCAGGTTCTTCAGCAC 

AAACGACAGAAGCAGGTGTCCCCCAGCAGCGATGGTCACra 

GTTGTGGAGCAGGTATCATAGTCACCACCTTGGGAATCTGTCCAGCCCCCAGTTCTGCTC 

aaggacagagt^aaaggatagaagtttgagagaaaaacaatgaaaga 
attggtgaatcagagggagagac^ctgagtatat^^ 

CAATGTTAAATGTCACAACATATTTTTAGATTTGTATATT^ 
TGGGGGGTAAGCATTGTCATCAGTGAGGA^ 

CTTTGTAACCAAGTTTATTCTGTACTACAGGAGTGGTGCTTACCA 
CTGTGAGATTAATAAGGTGCATTG 

SEQ ID NO: 28_AA197883_M 

ATGCCAACCGCGCCGGTCCTGCGCCCGCCGCCGCCGCCAGCGACCCCCGCCCCGCCGGCA 

CC(^GTCGCCCTGCGCOTCCCATTCCGGGCC^CCGAGGCCCATGTGACCATTCTCTGAAA 

TGCTTAAGCTCGAAGATCTCTGAGAGAAAGCTGCCAGGCCCCTGGTTACCTGCGGGACGA 

GGACCTCTGGAGAAGCCAGTTCTGGGGCCACGT 

CAGAGCAGCCTCCACrCAGTCCGCGCAGAGCAGA 

GTGGTGAAGCTGGGTGGGCAGCCCCTCCGTAAGGCCACCCTGCTCCTCAACC 
GTGCAGACCTTTGAGCAGCTCCTATCAGACATCTCCGAAGCCTTGGGCTTCCCACGCTGG 
AAGAACGACCGTGTGCGGAAGCTGTTCACCCTCAAGGGCAGGGAGGTGAAGAGTGTGTCT 
GACTTCTTCCGGGAGGGTGATGCTTTCATAGCT^ 

AGTATCCAGTTGGCCATGGAGGAGCTCTATCCTAAGAACCGGGCTCTTGCCCTGG 
CACAGTAGAGTCCCCTCCCCAAGGCTGAGAAGCAGACTTCCCAGCAAGC^ 
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AGTCACCGCTGTGGGGAGGK^ 
AGGCATCAGGGCAAGACTTCCACAGTGCT 

TGGGTAAGAGGGAAACAGGAGTCAGAACCTGGTGGCCCGCCTTCAC 
CAGGAGGAGACTCATGCAAGTGGAGAGAAACATCTGGG^ 

GGGGAGATTGTCAGATGTGAGAAGTGTAAGAGAGAAAGAGAGCTGCAGTTGGGCCTGCAG 

AGGGAGCCGTGCCCGCTGGGAACCAGTGAGCTGGACCTGGGGAGAGCTCAGAAGAGGGAT 

TCCGAGAAGTTGGTGAGGACCAAGAGCTGGAGGAGGCCTTCTAAGGCAAAATTTA 

GGAGAGGAAGGGTGGAAGGGTGACAGCCATCGGGGCAGTCCCAGGGACCCCCCTCAGGAA 

ATGAGGAGGCCCAACAGCAACTCAGAC^GAAAGAGATC^GAGGCTCAGAAAGTCAGGA^ 

AGTTATCCTCAGGGGGCACCCAAGGCCC^GAAGGACTTC^ 

GAGGAGGGGCCGATAG*~ATOAGGAG**^ 

GAGAAGCAAGCAGAGCACGAGAAGAAGCCAGGCGGCTTAGG^ 

AAGGAGTCTAAGAGGAAGCTAGAAGAGAAGAGGCCAGAACGACCCAGTGGCCGGAAGCCG 

AGGCCCAAGGGCATCATCTCAGCGGATGTGGAGAAGCACTATGACATAGGT 

GGGGATGGCAACTTTGCCACCGTGAAGGAATGC^ 

GCCATGAAGATGATTGAC^GTCCCAGCTGAAGGGTAAGGAGGACATTGTCGACAGTG^ 
ATTTTAATCATCCAGAGTCTCTCTCATCCCAACATTGTGAAACTGCATGAGGTCT^ 
ACGGAGGCGGAGATCTACCTGATCATGGAGT^ 
ATCGTTGAAAATGTGAAGTTTCCAGAGCCCGAGGCTC 

AAGGCCTTCGTCCACATGCACGACAAGAATATCGTCCACCGGGACGTGAAA 
CTCCTGGTTCAGCGAAATGAAGACAAGTCTA 

GCCAAATATGTGGTGAGGCCTATATTTACTGTGTGTGGGACGCCAACATA 
GAAATTCITTCTGAGAAAGGTTACGGCCTGGA 
CTATACATCCTCTTGTGTGGCTTCCCCCCTTTCCGAAGTCCTGAG^ 
CTCTTCAACATCATCCAAGTGGGCCAGTTTGA 

tctgatgk:tgccaaagatctggtgagaaatttc 

ACG^CG^CAGGTCv^A^n !^tf<5iX/i^^ iGQfr 

AACTCAcAGAAGGAGGAGTCCCCCi^ 

GTTGCAGAGCAGATGCCATAA 

SEQ ID NO: 29_DRAK2_H 

CTCCGCTGCTGTCGCCAGGAGTCACTTCACGAGAAGCCAGGTCACAACCGTCGGCCCT^ 

TCTGGAAAAGTAAAAGTGGATCCTGCCACGTTCGGAGCTCCCTGGCGCCTCGCCCGGCTG 

GAGCTAGAGAACTCGTCCTGTGGCGGCCCCCGGCGTGGGGCGGGACAGCGGCCCCCTGGA 

GGGGGCAGTCCCGGGAGAACCTGCGGCGGCCGGAGCGGTAAAAATAAGTGACTAAAGAAG 

CAGACCTGGGAATCACCTAACATGTCGAGGAG<^ 

CTACTAACTACAACTCCTCAAATTCCA^ 

CTTACATCTAAAGAGCTAGGGAGAGGAAAATTTGCTGTGGTTAG 
TCTACTGGCCAAGAATATGCTGCAAAATTTCTAAAAAAGAGAAGA^ 
CGGGCAGAAATTTTACACGAGATTGCTGTGCTTGAATTGGCAAA 
ATTAATCTTCATGAGGTCTATGAAAATACAAGT 

GCAGGTGGAGAAATTTTCAGCCTGTGTTTACCTGAGTTGGCTGAAATGGTTTCTGAA 

GATGTTATCAGACTCATTAAACAAATACTTGAAGGAGTTTATT^ 

ATTGTACACCTTGATTTAAAGCCACAGAATATATT^ 

GACATTAAAATAGTAGATTTTGGAATGTCTCGAAAAATAGGGCATGCGTGTGAACTTC 

GAAATCATGGGAACACCAGAATATTTAGCTCCAGAAATCC 

ACAGCAACAGATATGTGGAATATTGGTATAATAGCATAT^ 

CCATTTGTGGGAGAAGATAATCAAGAAACT^TACCTCAATATTT 

TATTCGGAAGAAACTTTTTCATCAGTTTCACAGCT 
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TTAGTAAAAAATCCAGAGAAAAGACC^CAGCAGAGATATGCCTTTCTCATTCTTGGCTA 

CAGCAGTGGGACTTTGAAAACTTGTTTCACCCTGAAGAAACTTCC^ 

CAGGATCATTCTGTAAGGTCCTCTGAAGACAAGACTTCTAAATCCTCCTGTAATGGAACC 

TGTGGTGATAGAGAAGACAAAGAGAATATCCCAGAGGATAGCAGCATGGTT^ 

TTTCGTTTCGATGACTCATTACCCAATCCC^^ 

CACTTTTTTCTTTGACTCATTTGGACTGAATTT 

TATGATTTGTAGCTTCATATATCACATGTTTA 

ATTTAGGGAAGTGTTTTAATGTTAAATTACTAGTTGCTAGCATGTTATGATTT 

TGAGATAGCTCTOCAGATAAGAAAATATTTAAATATATGACAAAAAGTAA^ 

GTGAAAG 

g^ +lY'SO: 3C^tf441S(TM Di<AK2_M : * " * * ' 

CCAGACGCGGCTGCACTTTTCAAACCTCAACTGTAAGAAGCGTCGGTC^ 

GTCGCCGCCGGGAGTTOCCTCACAGGGGCCTGGCTGACGGCGACCAGCCGTTGTGGGGAA 

GAGTGCGAGGTAAAAGTCTGCCTAGAGAAGCAGGTCTGGCAGTCATCAACATGTCTCGGA 

GGAGATTCGATTGCCGAAGTGTCTCAGGCTTGCTAACT^ 

AAACAGAGAATTTTAATAATTTCTATACTCTTACCCCAAAAGAACTTGGGAGA 

TTGCTGTGGTTAGACAATGTATATCAAAATCAACTGGACAAGAGTATGCTGCCAAATCCC 

TGAAAAAGAGGAGAAGAGGGCAGGATTGCCGGGCGGAAATTCTGCATGAGATAGCTGTGC 

TGGAGCTGGCCAGGTCTTGTCCCC^CGTGATTAATCTGCATGAGGTCTACGAAAATGC^ 

CGGAAATCATTTTGGTGTTAGAATATGCTGCGGGTGGAGAAATTTTCAACCTGTGTTTAC 

CTGAGTTAGCCGAAATGGTATCTGAAAATGATGTTATCAGACTCATTAAACAAATCCTTG 

AAGGAGTTCATTATCTACATCAGAATAACATTGTT^ 

TACTTTTGAGCAGTATATACCCACTCGGGGACATAAAAATTGTAGATTTTGGAATGTCTC 
GAAAAATTGGGAATGCAAGTGAGCTTCGGGAAATCATGGGAACACCTG 
CAGAAATCCTCAACTATGATCCCATTACCAC^ 
TAGCGTATATGTTGTTAACTCATACATCA 

AGCTCMCCACAGACTTCA^ 

CAGAATCCTGCCTATCCCACTCATGGCTGCAGCAGTGGGACTTTGGAAGCTTGTTTCATC 
CTGAGGAAACTTCAGGCTCCTCTCAAATTCAGGATCTGACTOT 

AGACCTCCAAGTCCTCCTGTAATGGGAGCTGTGGAGCCCGGGAGGACAAGGAGAACATCC 

CTGAAGATGGCAGCTTAGTTTCTAAAAGATTTCGATTCGATGACTCCTTGCCGAGCCCCC 

ATGAACTTGTTCCAGATTTGTTCTGTTAGCATTTTTCTCTGTGACTCATCT 

CGGAAATTTGAAATCTCTGK3TGTGAGATTGTGTTTGTAGCTTCATATATTATGTTTATAT 

TATAAATGCACTTCTGCTTAGAAGAACTTA^ 

GCTAGCATATCATTTCTTGTCCTGAAATTGTTTTGCAGAG^ 

CAAAAAATGTAAATTGTGTTTAAGAGAACACATGCAACTG^ 

GACTTATAAAATGGGTTATATTATGGTTAGTAAAAGTTGAAAAAAAATGAAAACAGGAAT 

TTAGTAGGTTCTAAGGTAAGCCCTATACCATAACTCTATTACAGAGAATCTGTTTGGGGA 

AATGCTGTC^GGGTAAACC^CAACATATACTGCTTTATAAATACTCCAGAGAGAGTTTA 

TAGTTGAAAGTATTTCCCAGTTACCAATAATAGCTTGAAACTGTAAGATTTTCTTTGTGT 

GCCATGTGCTCGGTGAGAGGAC^C^GTC^CCAGAGCAGGGTTGATCC^GGCTGTTTCTC 

TGCAAACCGAGTCAAAACTCGACATCATTTCCAGCTCATGTATTTTG 

TATCAGATCTAATAAGATCTGGAAGATGGATATGCAAATAAGAGGCCTTTGTCTTC 

ATGATTAGAGTAGAGGAGAATTGGATAGTACAGAATATGCTCTAGTTTCAGT 

TTCATAAAGGGAAATGTTAAGTTCTGGCAGCTGACTTAGTGTTGGATGTCTCCTAAGTCT 

GAGGATAGAAGCCCATCATTAGAGCAT^ 

TGAGTGAGGAGGTGTGACATGQ\GCTATLT1TGGGCTCCTTTTGTGTGTGTTCTGCTGGA 
CACAACACATGGGAGTGTTCAGTGTTGTC 
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GAGGGGCCTAGGGACTGCTTTGGAGATTTCCCACTGGTGTCCATTTTAAGGTCTGTAATA 

ATGT(^TGTTAAGATAA(^GATCTCATAAATATGCTACTCTATCAGACTCCGTTGCCAAA 

ACAAATTAAAAGCCTGTGTATTGAAGTGGGTGTTAGTCTAACAACCTGTAAATTCTTG^ 

ATTGTTACTAAAATTCCAAATTCTTTAGATAACTTTAAACTATTTAAATTGAGCATTGCT 

GTCTTTGTTTGATTAAAGGTTGAGTTCCTTTATATCTGTTATTTTTAAAGGAAAAG^ 

TTGCCTTTTGTATATGTGTGTGCATATGTGTATGTGTACAGGTATATGTATATATGTATT 

GATAGATAAAATACAGCCTTTAAACAACTTC 

SEQ ID NO: 31_H01248_H, DRAK1_H 

ATGATCCCITTGGAGAAGCCAGGCAGCGGCGGCTCCTCCCCAGGCGCCACCTCAOT 
GGCCGC^C^GC^CGGGGTCrrGAGCGGGC^ 

CTGTGCCCGGGCCGGGAGCTGGGCAGGGGGAAATTTC^ 
AAAGATTCTGGGAAAGAATTTGCTGCAAAGTTC 

TGTCGGATGGAAATAATTCATGAGATTGCTGTACTTGAACTAGCACAAGA 

GTCATTAATTTACATGAAGTTTATGAGACTGCATC^ 

GCTGCTGGGGGTGAAATCTTTGACCAGTGTGTO 

AAAGATGTTCAAAGACTTATGCGACAGATTTTAGAAC^ 

GATGTAGTTCATCTTGATTTGAAGCCTCAGAAT^ 

GGTGACATTAAGATTGTTGATTTTGGCCTTTCAAGAATATTGAAGAACAGT 
CGAGAAATTATGGGTACCCCTGAATATGTGGCTCCTGAAATTCTTAGTTATGATCCTATA 
AGCATGGCAACAGATATGTGGAGCATTGGAGTGTTAACATATGTCATGCTTACAGGAATA 
TCACCTTTCTTAGGCAATGATAAACAAGAAACATTCTT 

AGTTATTCTGAGGAAGAATTTGATGTTTTGTCTGAGTCGGCTGTTGATTTCATCAGGA^ 
CTTTTAGTTAAGAAACCTGAAGATCGAGCCACTGCTGAAGAATGTCTAAAGCACCCCTGG 
TTGACACAGAGCAGTATTCAAGAGCCTTCTTTCAGGATGGAAAAGGCACTA^ 
AATGCCCTCCAAGAAGGTCATTCTGTGCCTGAAATTAATTCGGATACCGACAAA 

TGCAGACAGTCTGAAAAAGAGAAAATGGAGCAAJ^ 
GAGGAACCTTTGCTACAAGAAATTCCAGGAGAATTTATCTACTGA 

SEQ ID NO: 32_AA021445_H 

CGGGGCTGCCGGGGCCGGGACTGGGGGAGCCGGGCCCGCGGGCCGCCTGCTGCCTCCGCC 
CGCGCCGGGGTCCCCAGCCGCCCCCGCTGCCGTGTCCCCTGCGGCCGGCCAGCCGCGTCC 
CCCAGCCCCGGCCTCCCGCGGACCCATGCCCGCCCGTATCGGCTACTACGAGATCGACCG 
CACCATCGGCAAGGGCAACTTCGCGGTGGTCAAGCGKMC 

CAAGGTTGCTATCAAGATCATAGATAAGACCC^GCTGGATGAAGAAAACTTGAAGAAG^ 

TTTCCGGGAAGTTCAAATTATGAAGATGCTTTGC 

GGTTATGGAGACAGAACGGATGATTTATCTGGTC^ 

ATTTGACCACCTGGTGGCCCATGGTAGAATGGC^ 

ACAGATCGTCACAGCTGTCTATTTTTGTCAC^ 

AGCTGAAAATTTACTTCTGGATGCCAATC 

TAACCTCTTCACTCCTGGGCAGCTGCTGAAGACCTGGTGTGGCAGCCCTCCCTATGCTGC 

ACCTGAACTCTTTGAAGGAAAAGAATATGATGGGCCCAAAGTGGACATCTGGAGC^ 

AGTTGTCCTCTACGTGCTTGTGTGCGGTGCCCTGCCATTTGATGGAAGCACACTGCAGAA 

TCTGCGGGCCCGCGTGCTGAGTGGAAAGTTCCGCATCCCATTTTTTATGTCCACAGAATG 

TGAGCATTTGATCCGCCATATGTTGGTGTTAGATCCCAATAAGCGCCTCTCCATGGAGCA 

GATCTGCAAGCACAAGTGGATGAAGCTAGGGGACGCCGATCCCAACT 

AGCTGAATGCC^CAACTAAAGGAAGAAAGACAGGTGGACCCCCTGAATGAGGATGTCCT 

CTTGGCCATGGAGGAGATGGGACTGG^^ 
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TGCCTATGATCACTATAGTGCAATCTACAGCCTGCTGTGTGATCGACATAAGAGACATAA 

AACCCTGCGTCTCGGAGCACTTCCTAGCATGCCC 

(^VATATCCAGGCGGAGCAGGCAGGTACTGCTATGAACATCAGC^ 

GATCAACCCAGAGAACCAAATTGTGGAGKZCGGATGGGACACrGAA 

GGGTGAAGAGCCTTCCCCTGAAGCATTGGTGCGC^^ 

GGGTGTGGCTGACCCACGCACGGAAGTTATGGAAGATCTGCAGAAGCTCCTACCTGGCTT 

TCCTGGAGTCAACCCCCAGGCTCCATTCCTGC^ 

OUVCCTGTTGCCTATGCAAAACTTGCAACCAACCGGGC^^ 

TCTCCTACAGCCGCCCACGCTACAGCTGTTGAATGGAATGGGCCCCCTTGGCCGGAGGGC 
ATCAGATGGAGGAGCCAACATCCAACrGCATGCCCAGCAGCTGCTG 

AAGACATACACTGGCCATGACCAACCCTACAGCT 

GCTAGGACAGCAGCCTTTCCGTTCCCGGGTCTGGCCTCCTGACCTGGTACCT 
TCGCTCTACCTACAAGGACTCCAACACTCTGCACCTCCCTACGK3AGCGTTTCTCCCCTGT 
GCGCCGGTTCTCAGATGGGGCTGCGAGCATCCAGGCCTTCAAAGCTCACCTGGAAAAAA^ 
GGGCAAGAACAGCAGCATCAAACAGCTGCAGCAGGAGT^ 

CGGGGGGCAGATTGATGAAAGAACCCTGGAGAAGACCCAGCAGCAGCATATGTTATACC^ 
GCAGGAGCAGCACCATCAAATTCTCCAGCAACAAATTCAAGACTCTATCT 
GCCATCTCCACCTCTTCAGGCTGCATGTGAAAATCAGCCAGCCCTCCTTACCGATCAGCT 
CCAGAGGTTAAGGATTCAGCCTTCAAGCCCACCCCCC^^ 

CAGGCAGCCCAGTAATAGTCCTCCCCCCATGAGCAGTGCCATGATCCAGCCTCA 
TGCATCTTCTTCCCAGTTTCAAGGCT 

TGAGAACTGTTCCTCTCCTCCCAACGTGGCACTAACCTGCTTGGGTATGCAGCAGCCTGC 
TCAGTCACAGCAGGTCTVCCATCCAAGTCC^ 

AGGCACAGCTGCAGGCTCCAGTGGGCGCGGCATCTCCATCAGCCCCAGTGCTGGTCAGAT 
GCAGATGCAGCACCGTACCAACCTGATGGCC^ 

TGCTAACl^C^CCAC^ ^ w 

CCCCAGCAGCTACAGCCCTTCAACAGGAGTGGGGTTCTCTCCAACCCAAGCCCTC 

CCCTCCTVCTTGACC^TTCCCCACCTTC^ 

TACCACGTCGGCACTACAGCAGGCCCTGCTGTCTCCCACGCCGCCAGACTATACAAGACA 
CCAGCAGGTACCCC^C^TCCTTC^ 

CTCGGACATCCGGCTGCCCCCAACAGAGTTTGCACAGCTCAT 
ACGGCAGCAGCAGCAGCAACAGCAGCAACA 

GAACCAAGGGGATGCGGGGAGTCTGGCTCCCAGCCTTGGGGGACAGAGCATGACAGAGCG 

CCAGGCTTTATCTTATCAAAATGCTGACTCTTATCACCATCACACCA 

GCTACAAATCAGGGCACAAGAATGTGTCTCAC^ 

GTATGCTCACCAGCCGGCACTGATGCATTCAGAGAGCATGGAGGAGGACTGOT 
GGGGGCCAAGGATGGCTTCCAAGACAGTAAGAGTTCAAGTACTVT^ 

TGACAGCCCTCTGCTCTTGAGTACCGGTGGACCTGGGGACCCTGAATCTTTGCTAGGAAC 
TGTGAGT(^TGCCCAAGAATTGGGGATACATCCCTATGGTCATCAGCCAACTGCTGCATT 
CAGTAAAAATAAGGTGCCCAGCAGAGAGCCTC 

TCCAGGACAAGCAGTGGAGCTGCCGGATCACAATGGGCTCGGGTACCCAGCACGCCCCTC 

CGTCCATGAGCACCACAGGCCCCGGGCCCTC 

CGATGCTTATGTACAGCTGGATAACTTGC^ 

TAGCTCTGCCCGGATGTCGGATGCAGTTCTCAGTCAGTC^ 

GTTTCAGGATGGGGAAAATGAGGAATGTGGGGCAAGCCTGGGAGGTCATGAGCAC 

CCTGAGTGATGGCAGCCAGCATTTAAACTCCTCTTGCTATCCATCTACGTGTATTAC^ 

CATTCTGCTCAGCTACAAGCACCCCGAAGTCTCCTTCAGCATGGAGCA 
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FIGURE 2X 

ACAAGAAACAGAGAGTTTTGTGTACAGCTTGGGAATGAAAAGGTTGATTG 
GTATCTAGCAGCGTTGTGCCAAATTGCCCTT 

TGCTTTCCTCACATTTGGTTCATCCGTGTGCTGTTCTTTTGGGTTCTGAGAG 

CATGTTTGCTTGTATGACC7AGTCACCAAGGAAATAAACAGGAAGGAAATCCATGTTCTC 

C 

SEQ ID NO: 33_2R22-5-ll_H 

CTGGGCCGCTGCCGGTCAGGTCGGCCGCCCCTGACAGCTCCGGGAGCCTCAAGCGCGACA 

GGGCGCCCTCACCTOX^<^TCC^^ 

AGCGCGCCTAGCCTGGCGCCGTGCAGCGAAGCC 

GGCTA^GTGAtATTO 

TATTTGCAAGTTTCTTCTTTCCTG^ 

TGACAGAAAGAGAAGCATGAAATGAAGGTCAGAGA^ 

GGCCTCCCAGGGGCATTTACGCACG!AGAGTGCAAGATTCTCTGGCC^ 

CAAACAGAAGCCTITGTCCTGGGGCACAGCCACCTACCACA^ 

TGGCCAGAAAGTTCCTGGAGTCCCATCAGGCCAGTGGGTATGTAACATGTGCCTAATTGT 

ACAGCTAGAGCCTGCAAGTTCAACGTGAGGGAAGGTGGGAAATGTCT 

C^GCTCCTGGCTGGGCTGGGCAGACTC^GCTACCACGTTCACTGCCTTCCTCTCACTAAA 

GCCGAGAGGGAGGCTGCTCAGCTCTCAGGAAAAC^ 

CCTCAGTTGGCATCTCCCACCCTCTGAGCCTCT 

CTGAGATGGAGACGTGAGCCCCCGTGGACGATGACTGCAGTGTATATGAATGGAGGTGGC 

CTGGTGAACCCCCACTATGCCCGGTGGGATCGGCGCGACAGTGTAGAAAGTGGCTGTCAG 

ACCGAGAGTAGC^GGAGGGTGAGGAGGGACAGCCCCGCC^GCTGACGCCCTTCGAGAAA 

CTGACACAGGACATGTCCCAGGATGAGA^ 

ATAGGCTTCTACCGAATTCGAGGGGAAATCGGAA 

. gggattcactccctaacgaaagai^ 
ccc^c^tcatccgcctt^^ 

gagtatgcagggggtggggagctcttcggaaaaattagcactgaggggaagct 

CCAGAAAGCAAGCTCATCTTCTCCCAGACT^ 

CAAATTATTCATAGAGATCTGAAAGCAGAAA 

AAGGTGGGCGATTTTGGATTCAGCACAGTAAGCA^ 

TGTGGGTCTCCTCCCTACGCTGCG^ 

TACGTGGATATCTGGGCCTTGGGGGTGCTTCT 

TTTCGGGCAGAAACCGTGGCCAAACTAAAAAAGAGCATCCTCGAGGGCACA 

CCGCCGCACGTGTC^GAGCCCTGCCACCGACTCATCCGAGGAGTCCTTCAGCAGATCCCC 

ACGGAGAGGTACGGAATCGACTGCATCATGAATGATGAATGGATGCAAGGGGTGC 

CCTACACCTTTGGAACCTTTCCAACTGGATCCCAAACATTTGTCGGAAACCAGCACTCTC 

AAGGAAGAAGAAAATGAGGTCAAAAGCACTTTAGA^ 

ATTCGAAATAACCAAGGGAGAGATGCTCGCAGCTCAATCACAGGGGTCTATAGAATTATT 
TTACATAGAGTCCAAAGGAAGAAGGCTTTGGAA 

CCTAAAGAAAGAGACCTCAAAAAAGGGTCCCGTGTCTACAGAGGGATAAGACACA 
AAATTTTGCTCGATTTTATAAATTGCACTAGACTGCTTGTAACTAACCAAGATGATTGTT 
GCTGCTTCTAAATTTTTTTCAAGGACAACTTGAGTGGAGAC^ 
AAACTTAAATTTGAGATATGCAAAAAAAAAA 

SEQ ID NO: 34_R31237_1_H, AAC33487 
ATGTCCACTAGGACCCCATTGCCAACGGTC 

CATGGAGATGGGCGTCAAGAAGTTACCTCTCGTACCAGCCGCTCAGGAGCTCGGTGTAGA 
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FIGURE 2Y 

AACTCTATAGCCTCCTGTGCAGAT 

ACAATCGGC^GGGGAATTTTGCAAAAGTATVAATTGGCAAGA 

GAGGTTGCAATAAAAATAATTGACAAAACTCAGTTGAATCCAACAAG^ 

TTCAGAGAAGTAAGAATAATGAAGATTTTAAATCATCCC 

GTCATTGA7UVCTGAAAAAACACTCTACCTAATCATGGAATATGCAAGTGGAGGT 
TTTGACTATTTGGTTGCACATGGCAGGATGAAGGAAAAAGAAGCAAGATCTAAATTTAGA 
CAGATTGTGTCTGCAGTTCAATACTGCCATCAGAAACGGATCGTACATCGAGACCTCAAG 
GCTGAAAATCTATTGTTAGATGCCGATATGAACATTAAAATAGCAGATTTCGGTTTTAGC 
AATGAATTTACTGTTGGCGGTAAACTCGACACGTTTTGTGGCAGTCCTCCATACGCAG^ 
CCTGAGCTCTTCCAGGGCAAGAAATATGACGGGCCAGAAGTGGATGTGTGGAGTCTGGGG 
„ GTCATTTTATACACACTAGTCAGTGGC AAGGAA 
~Lf£i>j&^^ ■ ..1CTGT 

GAAAACCTTCTCAAACGTTTCCTGGTGCTAAATCCAATTAAACGCGGCAOT 
ATCATGAAGGACAGGTGGATCAATGCAGGGCATGAAGAAGATGAACTCAAACCATTTGTT 
GAACCAGAGCTAGACATCTCAGACCAAAAAAGAATAGATATTATGGT 
TCACAAGAAGAAATTCAAGAATCTCTTAGTAAGATGAAATACGATGAAATCACAGCT 
TATTTGTTATTGGGGAGAAAATCTTCAGAGCTGGATGCTAGTGAT^ 
AATCTTTCACTTGCTAAGGTTAGGCCGAGCAGTGATCTCAACA^ 
CCTCACCACA^GTGCAGAGAAGTGTTTCTTC^ 

CATGCTGGACCAGCTATTCCTTCTGTTGTGGCGTATCCGAAAAGGAGTCAGACAAGCACT 
GCAGATGGTGACCTCAAAGAAGATGGAATTTCCTCCCGGAAATCAAGTGGCAGTGCTGTT 
GGAGGAAAGGGAATTGCTCCAGCCAGTCCCATGCTTGGGAATGCAAGTAATCCTAATAAG 
GCGGATATTCCTGAACGCAAGAAAAGCTCCACTGTCCCTAGTAGTAACACAGCATCTGGT 
GGAATGACACGACGAAATACTTATGTTTGCAGTGAGAGAACTACAGCTGATAGACACTCA 
GTGATTCAGAATGGCAAAGAAAAC^GCACTATTCCTGATCAGAGAACTCCAGTTGCTT^ 
ACACACAGTATCAGTAGTGCAGCCACCCCAGATCGAATCCGCTTCCCAAGAGGCACTGCC 
AGTCGTAGCACTTTCCACGGCCAGCCCCGGGAACGGCGAACCGCAACATATAATGGCCCT 

TCC\CTAATCTCT^^^^^ 

GAGCAAAAAGATGAAAACAAAGAAGCAAAGCCTCGATCCCTACGCTTCACCTGGAGCATG 

AAAACCACTAGTTCAATGGATCCGGGGGACATGATGCGGGAAATCCGCAAAGTGTTGGAC 

GCCAATAACTGCGACTATGAGCAGAGGGAGCGCTTCTTGCTCTTCTGCGTCCACGGAGAT 

GGGCACGCGGAGAACCTCGTGCAGTGGGAAATGGAAGTGTGCAAGCTGCCAAGACTGTCT 

CTGAACGGGGTCCGGTTTAAGCGGATATCGGGGACATCCATAGCCTTCAAAAATA 

TCCAAAATTGCCAATGAGCTAAAGCTGTAA 

SEQ ID NO: 35_W90839_M 

AAAGGGCCGTCCTGGTCCAGCCGTTCCCTGGGTGCCCGTTGCCGGAACTCTATCGCTTCC 

TGCCCTGAGGAACAACCCCATGTGGGCAACTATAGGCTGCTAAGGACCAT 

AACTTCGCC^VAAGTC^GCTGGCTCGGCATATCCTC^CGGGCCGGGAGGTCGCTATTAAG 

ATCATTGATAAGACCCAGCTGAACCCCAGTAGCrTGCAGAAGCTGTTCAGAGAAGTCC^ 

ATTATGAAGGGACTCT^CCACCCCAACATCGTGAAGCTTTTTGAGGTGATAGAGACGGAG 

AAGACGCTATACCTGGTGATGGAATACGCTAGCGCAGGAGAAGTGTTTGACTACCTCGTG 

TCGCACGGCCGCATGAAGGAGAAGGAGGCTCGAGCCAAGTTCCGGCAGATCGTGTCAGCC 

GTGCACTACTGTCATCAGAAGAAC^TTGTACACAGGGATCTAAAGGCTGAAAACCTGTTG 

CTGGATGCCGAGGCCAACATCAAAATCGCCGACTTCGGCTTCAGCAATGAGTTCACGCTG 

GGCTCCAAGCTGGACACCTTCTGTGGGAGCCCCCCATACGCCGCCCCAGAGCTGTTCCAG 

GGCAAGAAGTATGATGGGCCAGAGGTGGACATCTGGAGCCTGGGTGTCATCCTGTACACG 

CTGGTCAGCGGCTCCCTGCCCTTCGATGGGCACAACCTCAAGGAGCTGCGGGAGCGAGTC 

CTCAGAGGAAAGTACCGGGTCCCCTTCTACATGTCTACAGACTGCGAGAGCATTCTGCGG 
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FIGURE 2Z 

AGATTTCTGGTGCTGAACCCCGCAAAACGCTGTA^ 
TGGATCAACATCGGCTATGAGGGTGAG 

CGGATGCCGGGTCGGAAAGCGAGCTGCAGTGCAGTGGGCAGTGGAAGTCGAGGCTTGCCC 

CCCTCCAGCCCCATGGTCAGCAGTGCCCA^ 

CGGAAGGACAGCACTAGKIACCCCTAACAACCT 

ACCTATGTGTGCACAGAGCGACCAGGATCTGAACGCCCGTCCTTGTTGCCAAATGGCAAA 
GAAAATAGCTCCGGTACCTCGCGGGTGCCCCCTGCCTCGCCTTCCAGTCATAGCCTGGCT 
CCCCCGTCAGGCGAGCGGAGCCGCCTGGCTCGGGGCTCCA^ 

GGGGGCCAGGTCCGAGACCGGCGGGCAGGGAGCGGGAGTGGCGGGGGTGTGCAGAATGGA 
CCCCCAGCCTCACCCACGCTTGCCCACGAGGCCGCACCCCTGCCCTCCGGGCGGCCTCGC 

CvTrG^AG*^ ^GTTCCCATCTACei ^*T*^^^^A * 

ACCGCCCCCAGGCTGCTCCGATTCCCCTGGAGTGTGAAGCTGACCAGCTCGCGACCTTCC 

TGAGGCCCTGATGGCTGCCCTGCGACAGGCCACA 

SEQ ID NO: 36_406786 . 5_H 

GTAGCCGGCTTGGCGTGACCGTCGCCTGATCCAGTTGTTAGAGGTGGAAGCTTGGCAGTT 

ggcctcccttcttcccatggaggtcgggggcttaacagtctttgaagaggaccagagatg 
cctttcccagagcctccccttgccagtgtcagcagagggcccagctgcaca 
tgagcccagcaggtcgttttcctcagcccacagacacctgagcagaagga 
cagactctgccagagcaggacggcgctctctg 

atcactggctgcccagaatatttgtacaagtaaactgcactgccctgctgcccctgagca 

cacggacccgtccgaaccgcggggcagtgtgtcctgctgctccctgctgcggggactgtc 

ctcagggtggtcctcacctctgcttccggcccct 

cacx^tggatgccaagaccacagagat 

ggggtacagcagccaggacctgattggc 

ttctc^tgtggtggaggccctcagcgaggagpacatgga^ 

gtgc^tgaXgaggAtgcggcag^gcgccg^ 

ggagagggtctcgacctgggtcgctttcca<^ 

tctctttgctcatcttcacgggtacgtgtc 

agacctgatcccttctgtgcagctccctccttctggccagcacatc 

gattcagaggtctgttggaagagccagggacggtaccaccttccctctgagcttaaagct 

gaaatcccaacccagcagcgaggaggcgaccaccggtgaggcggcccctgtgagcggcta 

ccgggcatctgtctgggtgttctgcaccatcagtggcctc^ 

gaccatccacggcatcaaccacagcttc^ 

gctcctgggcaagaatatcactttcctgattcctg^ 

gtacaacagctcattacagctcccagacct^ 

tgggtgtggggagagaaccttggacccgtggcagggccaggacccagctgaggggggc^ 
ggatccaaggattaatgtcgtgcttgctggtggccacgttgtgccccgagatgagatccg 
gaagctgatgk3aaagccaagacatcttcac 

ccagctcctttcctgcctctcacctcagcctgctccaggggtggacaatg 

aagcctgccagtgcacggtgaacaggcgctgcccaaggaccagcaa^ 

gagagaggaacctgtggcaatagagagccccggacaggatcttcrggg^ 

tgaaccagtggatgtgaagccatttgc^ 

tgaggatgggggcagtgatgctggcatgtgtggcct 

GATGGGAGTCAGTGGTCCCAGCGGTTCAGACCTTTGGGCTGG 

CCAGGCCAAGGGTCAGCTGGCGGGGGGCAGCCrC 

TGAATGGGGCTTGTGGTGGCGAAGCCAGGACTTGGCCCCCAGCCC 

CCTCTCGTTTGGGACACCTACTCTAGATGAGCCGTGGCTGGGAGTGGAAAACGACCGAGA 
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FIGURE 2AA 

AGAGCTGCAGACCTGCTTGATTAAGGAGCAGCTGTCCCAGTTGAGCCTTGCAGGAGCCCT 

GGATGTCCCCCACGCCGAACTCGTTCCGACAGAGTGCCAGGCTGTCACCGCTCCTGTGTC 

GTCCTGCGATCTGGGAGGCAGAGACCTGTGCGGTGGCTGCACGGGCAGCTCCTCAGCCTG 

CTATGCCTTGGCCACGGACCTCCCTGGGGGCCTGGAAGCAGTGGAGGCCCAGGAGGTTGA 

TGTGAATTCGTTTTCCTGGAACCTCAAGGAACTCTTTTTCAGTGACCAGAC^ 

GTCATCAAATTGTTCCTGTGCTACGTCTGAA 

GGGCTCCGATCCAGATGTAGGCAGTCTCCAGGAACAGGGGTCGTGTGTCCTGGATGACAG 

GGAGCTGTTACTACTGACCGGC^CCTGTGTTGACCTTGGCCAAGGCCGACGGTTCCGGGA 

GAGCTGTGTGGGACATGATCCAACAGAACCGCTTGAGGTTTGTTTGGTGTCCTCTGAGCA 

TTATGCAGCAAGCGACAGAGAAAGCCCAGGACACGTTCCrrTCCAC 

TGAGGACACGTGCCCJ^^ 

CGGGAGCTGCTACCATCGAGATGGCTTACGGCTC^ 
GGAGCTCCAGGGCCCCACACCTCTGTTCTGCTGCTGGCT^ 
CCAACGCGACTCAGCCGCCAGGACCCGCCT 
CTCTACCGCTGCTGAGCTCACCG^^ 

GTTTGAGGAGCCCCCC^GGCTGTGGAACTGGAGGGGTTGGCGGCCTGTGAGGG 
CTCCCAAAAGTACAGTACCATGAGCCCGCTGGG^ 
TGCTGTGGACAAGGGAAAAAACAAGGAGGTGGTGGTGAA 
CTTGGAGGATTGTTGGATTGAGGATCCCAAAC 

T CTATCCAGGGTGGAGCACGCCAATATCATCAAGGTATTGGATATATTTGAAAAC CAAGG 
GTTCTTCCAGCTTGTGATGGAGAAGCACGGCTCCGGCCTAGACCTCTTCGCTTTCATCGA 
CCGCCACCCCAGGCTGGATGAGCCCCTGGCGAGCTAC^TCTTCCGAC^GTGAGAGCA^ 
CCAGAGCCGTCTAGTGTCAGCAGTGGGATACCTGCGCTTGAAGGACATCATCCACCGTGA 
CATCAAGGATGAGAACATCGTGATCGCTGAG^ 

CTCGGCCGCCTACTTGGAAAGGGGAAAATTATTTTATACTTTTTGTGGGACCATCGAGTA 

CTGTGCACCGGAAGTTCTCATGGGGAATCCCTACAGAGGGCCGGAGCTGGAGATGTGGTC 

TCTGGGAG^ r \ , ^ J,. 

GACCGTGGAGGCTGCCAlAC^C^ 

GTCTGGGCTGCTGCAGCCAGTCCCTGAGAGACGCAC 

CCCGTGGGTAACACAGCCTGTGAATCTTGCTGACTATACATGGGAAGAGGTGTTTCGAGT 

AAACAAGCCAGAAAGTGGAGTTCTGTCCGCTGCGAGCCTGGAGATGGGGAACAGGAGCCT 

GAGTGATGTGGCCCAGGCTCAGGAGCTTTGTGGGGGCCCCGTTCCAGGCGAGGCT 

TGGCCAAGGCTGTTTGCATCCCGGGGATCCCCG 

TTCCTGCTTTTCTCCACTTGGTTTGGAAAATC^ 

SEQ ID NO: 37_AA544838_M 406786_M 

CCACGCGTCCGCATCCCTGCTTGGATGAGCCCCTG 

TGTCTGCTGTAGGATACCTGCACTCCCAAGGC^ 

ACATTGTGATTGCTGAGGACTTCACAATTAAGCTGATAGATTTTGGCT 

TAGAGAGGGGCAAAOTATTTTATACCTTTTGTGGAACAATCGAATACT 

TTCTCATTGGAAATCCCTACAGAGGGCCAGAGCT 

TGTACACGCTCATC^CGAGGAGAATCCCTTCT 

TTATTC3VTCCCCCATTCCTGGTTTCC 

AGCCTTGCCCTGAGCAGCGGACCACTTTGGAGAAGCTGATCAGGGACCCCTGGGT 

AGCCTGTGAACCTTGCTAGCTATACTTGGGAAGAGGTGTGTAGGACCAACCAGCCAGAAA 

GTGGCCTGCTGTCAGCTGCAAGTCTGGAGATTGGGAGTAGGAGTCCAAGTGAAATGGCTC 

AGAGAGAGGGTCTCTGTGGGCCTCCTGCTCCCAGGGAGACTCGTGGTGACCAGCACTGCT 

TGCATCTTAAGGACCCCTCTTTGCCAGTCAGCTGAGCAAGCTCTCCTGCTCTTTGGTTTG 

GGCAGTTGTATGGATTTCAGGGCTTTCTACCTGGAGAAAGGAAGTTGTGAAGGATT 
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FIGURE 2BB 

TGACTTCTGCTTC 

AGGTTTATGATATAGACTTGTAATTGATGTTl^^ 

TTCAGTTATACTGTACTATTAAAGGGCTTTAAGCT 

TGTTTAAGTTCTCTATTTTTGTTGTTTGTTTTTGCTTGTAAGT^ 

ACCATGTAACTTTGGCTGGCCTGGAACTCAACTATG 

CAGATCTGCCTGCGCTTGCCTCCCAAGCATTAGGACTGATGGTGT 

GTTCTTCCTGGTTTTGTGTGTAGGTTTCTTTCCCACTGACTTGGTACATGTGACATGTGA 
CAGATGTATGGAGTCTATAGAAGTGGCCAGACAAAAATGGCCAGAATATTTATTTATTTT 
CTTAAAAATTTTCCAAATTAAAGCTACTTAGTTAACAGTTAAACTGGC 
AGATAAACTTGGTTTTCTATTTCTTTTTGT 

: SE(i~ ZL 'iiO: 38_AA r /85735^H ' A " 
GGCACGAGGCGCGCCTGGCTGGGCCCTGCGGAGGANGGGAA 

GCAAGCGGAGCGCAGTTCGCCCAAGCC^GCCGCGCTGCCAACCCTCCCGCCCGCCCGCG 
CTCCTGTCCGCCGTGTCTAGCAGCGGGGCCCAGCATGGTCATGGCGGATGGCCCGAGGC^ 
CTTGCAGCGCGGGCCGGTCCGKKSTGGGGTTCT^ 

CAACTTCGCTGTGGTGAAGCTGGGGCGGCACCGGATCACCAAGACGGAGGT 

AATAATCGATAAGTCTCAGCTGGATGCAGTGAACCTTGAGAAAATCTACCGAGAAGTACA 

AATAATGAAAATGTTAGACCACCCTCACATAATCAAACTTTATCA^ 

AAGTATGTTGTACCTTGTGACAGAATATGCCAAAAATGGAGAAATTTCT 

TAATC^TGGCCGGTTAAATGAGTCTGAAGCCAGGCGAAAATTCTGGCAAATCCTGTCTGC 

TGTTGATTATTGTCATGGTCGGAAGATTGTGCACCGTGACCTCAAAGCTGAAAATCTCCT 

GCTGGATAACAACATGAATATCAAAATAGCAGATTTC 

TGGTGAACTGCTGGCAACATGGTGTGGCAGCCCCCCTTATGCAGCCCCAGAA 

AGGGCAGCAGTATGAAGGACCACAGCTGGACATCTGGAGTATGGGAG 

CCTTGTCTGTGGAGCTCTGCCCTTTGATGGACCGACTCTTCCAATTTTGAGGCAGA 

TCTGGAAGGAAGATTCCGGATTCCGTATTTCATGTCA 

AAC^TGTTQGlt^eTAGACCmTCa^ A ACG^CTAkCCAT^^ 

ATGGATGCTCATAGAAiGTTCC^^ 

TGAGCCATCCATCGGGGAGTTTAATGAGC^^ 

AGATCAGCAGAAARCCATTGAGTCTTTGCAGAA 

TTATTTCTTGTTGGTGGAGCGCCTGAAAT 

ACTTGATGGCCGCCAGCGTCX^CCTAGCACCATO 

GACTGTGGGGCTCCCAGTGACCATGCATTCACCGAACATGAGGCTGCTGCX^TCTGCCCT 

CCTCCCCCAGGCATCCAACGTGGAGGCCTTTTCATTTCCAGC^ 

AGCTGCATTCATGGAAGAAGAGTGTGTGGACACTCCAAAGGTCAATGGC^^ 

CCCTGTGCCTCCTGTCCTGGTGCGGAAGGGATGCCAGTC^CTGCCC^VGCAACATGATGGA 

GACCTCCATTGACGAAGGGCTGGAGAC^ 

CTTTGAGGCATTTCAGTCCACACGCAGCGGGCAGAGA 

CAATCAACTGGTCGTGATGCCTGGGGCAGGGAAAATTTTCTCCA 

CCTTGACAGTGTGGACTCTGAGTATGATATGGGGTCTGTTCAGAGGGACCT 

GGAAGACAACCCTTCCCTTAAGGACATCATGTTAGCCAATCAGCCTTCAC 

ATCTCCCTTCATAAGCCTGAGACCTACCAACCCAGCCATGCAGGCTCTGAGCT 

ACGAGAGGTCCACAACAGGTCTCCAGTGAGCTTC^ 

CTCCCTCACCCAGGGAATTGTAGCATTTAGACAACATCTTCAG^ 

AGGAATTCTAGAGTTGAACAAAGTGCAGTTGTTGTATGAACAAATAG 

CCCTAACCTGGCGCCGGCGGCTCCT^ 

AGAAGTTTCTCAGCAGCAGGAAAGCGTCTC^ 

GTCCCCACGGCAGAGCCTGGAGACCCAGTACCTGCAGCACAGACTCCAGAAGC 
TCTGTCAAAGGCCCAGAACACCTGTCAGCTTTATTGCAAAGAACCACCGCGGAGCCTTGA 
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FIGURE 2CC 

GCAGCAGCTGCAGGAACATAGGCTCCAGCAGAAGC^ 

ACTGCAGGCCTATTTTAATCAGATGCAGATAGCAGAGAGCTCCTACCCA(^GCCAAGTCA 

GCAGCTGCCCCTTCCCCGCCAGGAGACTCCACCGCCTTCT^ 

CCTGACCCAGCCCCTGAGCCCCGTCCTGGAGCCTTCCTCCGAGCAGATGCAAT^ 

TTTCCTCAGCCAGTACCAAGAGATGC^GCTTCAGCCCCTGCCCTCCACTTCCGGTCCCCG 

GGCTGCTCCTCCTCTGCCCACGC^GCT^^ 

TCCACCACC^CGACAGCCAGGAGCTGCCCCAGCCCCC 

TGAGCTGCCAAGCGCTGCTTCCCCTGCGCCAGACTATCCCAOT 

GGATGGAGCCCAGCAGAGCGACCTAACGGGGCC^GACTGTCCCAGAAGCCCAGGACTGCA 

AGAGGCCCCCTCCAGCTACGACCCAOTAGCCCTCTCTGAGCTACCTGGAOT 

TGAAATGCTAGACGCTGTGGATCCACAACACAACQ 

GCACAG^ r iACT 

CTTTTAAATTTAAAGCTTATTTTCTTGCCCTCT^ 

AACTGGAATCAGAGGGTCTGGCTGGGGTGGATGTTGCTTCCTCCTGGTTCTGCCCCACCA 

CAAAGTTTTCTGTGGCAAGTGCTGGAACATAGTTGTAGGCTGAGGCAGGAGAAT^ 

AACCCGGGAGGCGGAGCTTGCAGTGAGCCAAGATOSTGCCACTGCACTCCAGCCTGG^ 

ACTGAGCAAGACTCCACCTCAAAAAAAAAT^AAAAAGGACAAGAGCAGTATCATCTGCCTC 

TGTTTCTAAACIX^CAAAGAGATTTTC 

TCTAC^GTGTGGTCTGAAGCACCTGTAATGTC^GAGCCCTTGTCrGGCCCTTGGTGGCA^ 
GTGAACGAAAGCAGTGGAGCCTCTCACCTTCCAGT^ 

TTTTTGTCCTAATTAAGGTAGCCTAGCTGATTCTAGAAGACAGCCATCCTACGTGCACCC 
CCACCTTGTGTCCACATCTTCTC 

ACTGGGGCACAGATAGAGAACCAGGCGGCAGCAGTGCTCGCAGACCCACCCAGGGAGAGC 
TGTGATGGGTTCTGCCCAGATACTCTGCTCGCCCACCCACAAGGG^ 
TTGTACATTAGTTTTACCAAGCACTTTCTCTTCTAACC^ 
AGCTGGGGAGATACTGTCCTTATTTTTCACAGCTGAAGAAACCAAAGCTT^ 
GTGACTTCTCTGAGATCACAGCTGGTGATAG . | 

TGGCTTCTGGTTTTGGITCTGTC^ *. ^ .... \ 

CTTTCCrCAGTAGCATCTGACrCTTTTCATAAGCAAA ' ^ v 

TTTTGGTCAAGCACAGGGTGAATGTGATATTGT^ 

GCCGCCTGGCTTTGGGGAAGAGGCCGCCTTC^GGTGACAGTGCAGCTGT 

TGCACTGAACCAGGCTGAGGGAGACAAAAACCCCGCAGACCCGCCTGCCTTTCAGCGTCC 

AGTTAACTGCAGTVAGTTTAGGCTCACCTCAAAGATGTCTAGTTTTTCCAAGT^ 

AGCAGTTTCCTACAGAACACCCCCTTCCTCAATT^ 

AGGCCACCACTGCAGGCCAGCAGATTCCACCCCAGGAACGGT 

CTCAACGAGGGGCGTAACATTTCCTTACAGTCAAGCCCC^ 

CTTTTAGGATTAAAAAAGTAATAACAGACITT 

AAGTGGGTGGGTAGAGGGGAGCTTTAAAAATAGAAGTACAAAACAACATCCT^ 

ATGACCCCAGATGGAATAATGTCACATTCCCC^GTGCAGATAATGGGCTGCTGCTGGCT 

TGTGGTGTCTGTCTGCAGAAGATTTGCTCAGTCAAGGAAATTCAAGTGGTGAGACCT 

CACCATGGGTGGTAAGAGAAACCTGCCTTCACCAAAATCTCTGAAGGGGAAAGA 

GAGAAAGGTTTGCTTCACTTCGGGGACTGCAGTTTGAGAAATAAAAGGGATACAGAGATA 

TCTGCACTTTGTAGAAAGGGCAAGATTATTTGCTTATATCTGAAGGGAGGTGGGTGGTTT 

TGCTGGATGTTTGGTCTGAAAGAGTTACTTTTGATAAAGTTAATCTAATTGTAGTTATAT 

TTTCTGTGTGCTTTTTTTTAATTACTAAGAAAAAAATTGGTGAGTTCAGTAGCTTTGGTA 

TTATGAGTGCAAATCATAATAGCTCCAATGTGAAAAAAAA^ 

ACTTAATGTTAGAAAATTGCCTAAAATGCAGTGTAATAAATAATCTCTGTACCAAATAGT 

AATTTAAATGGGGTAATTTTCTGCAAGGAAAATGTACTGT^^ 

TGA 
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FIGURE 2DD 

SEQ ID NO: 39_AA207220_H 

GCTGTGGCTCCCCGTCCTGGTGCGGGACCTGTGCCCCGCX5CTTCAGCCCTCCCCGCAA 
CTATTGATTCCCCTGCCGCCCTTGCTCCACCTCCTGCT^ 

GCGCGGCGCTCCGGCCCCACTCCCTCGGCCGCAGAGCTAGCCCGGCCGCTGGCGGAAGGG 
CTGATCAAGTCGCCCAAGCCCOTAATGAAGAAGC^GGCGGTGAAGCGGCAC 
CACAACCTGCGGCACCGCTACGAGTTCCTGGAGACCCTGGGCAAAGG 
GTGAAGAAGGCGCGGGAGAGCTCGGGGCGCCTGGTGGCCATCAAGTCAATCCGGAAGGAC 
AAAATCAAAGATGAGCAAGATCTGATGCACATAC 
CTCAACCACCCTCACATCATTGCCATCCATGAAGTGTT 
ATCGTCATGGAGTATGCCAGCCGGGGCGACCTTTATG^ 
CTCAGTG^GGGCGAAGCTAQGCATTTCTT^ 
' C^TCAG^CA^ 

GGGAATATCAAGATTGCTGACTTCGGCCTCTCCAACCTCTACCATCAAGGCAAGTTCCTG 

CAGACATTCTGTGGGAGCCCCCTCTATGCCTCGCCAGAGATTGTCAATGGGAAGCCCTAC 

ACAGGCCCAGAGGTGGACAGCTGGTCCCTGGGTGTTCTCCTCTACATCCTGGTGCATGGC 

ACCATGCCCTTTGATGK^CATGACCATAAGATCCTAGTGAAACAGATCAGC 

TACCGGGAGCCACCTAAACCCTCTGATTGCCTGNNTGGCCTGATCCGGTGGCTGTTGATG 

GTGAACCCCACCCGCCGGGCCACCCTGGAGGATGTGGCCAGTCACTGGTGGGTC7^CTGG 

GGCTACGCCACCCGAGTGGGAGAGCAGGAGGCTCCGCATGAGGGTC 

GACTCTGCCCGCGCCTCC^TGGCTGACTGGCTCCGGCGTTCCTCCCGCCCCCTCCTGGAG 

AATGGGGCCAAGGTGTGCAGCTTCTTCAAGCAGCATGCACCTGGTGGGG 

CCTGGCCTGGAGCGCCAGCATTCGCTCAAGAAGTCCCGCAAGGAGAATGACATGGCCCAG 

TCTCTCCACAGTGACACGGCTGATGACACTGCCCATCGCCCTGGCAAGAGCAACCTC^G 

CTGCCAAAGGGGATTCTCAAGAAGAAGGTGTCAGCCTCTGCAGAAGGGGTACAGGAGGAC 

CCTCCGGAGCTCAGCCCAATCCCTGCGAGCCCAGGGCAGGCTGCCCCCCTGCTCCCCAAG 

AAGGGCATTCTCAAGAAGCCCCGACAGCGCGAGTCTGGCTACTACTCCTCTCCCGAGCCC 

AGTGAATCTGGGGAGCTCTTGGACGCAGGCGACGTGTTTGTGAGTGGGGATCCCAAGGAG 

^G^GCCTCCGC^ 
GGCAAG^CTCCCAGACAGCCTTGGAG 

GAACTCGCCCCACCTCGCCCCCTGGCCCGGGCCAGCCGACCCTCAGGGGCTGTGAGCGAG 

GACAGCATCCTGTCCTCTGAGTCCTTTGACC^GCTGGACTTGCCTGAAC 

CCCCCACTGCGGGGCTGTGTGTCTGTGGACAACCTCACGGGGCTTGAGGAGCCCCCCTCA 

GAGGGCCCTGGAAGCTGCCTGAGGCGCTGGCGGCAGGATCCTTTGGGGGACAGCTGCTTT 

TCCCTGACAGACTGCCAGGAGGTGACAGCGACCTACCG 

AAGCTCACCTGAGTGGAGTAGGCATTGCCCCAGCCCGGTCAGGCTCTCAGA 

TTGCACCCCGAGGGGAGATGCCTTCTCCCCCACCTCCCAGGACCTGCATCC 

AGGCTCAGAGGGTTTGCAGTGGAGCCC 

AAATGCGCCAAGGGTTCAGTGTCTGTCTTCAGCCCTGCT 

GAGGGGAACGGGAATGCCCGCGACAGAGTCCACATTGCCTGTTO 

GGCCACAGAGA 

SEQ ID NO: 40_AA426580_H, MAK__V_H 
ATGCCGGCGGCGGCGGGGGACGGGCTCCTGGGGGAG 

GGCGCGGAGGACGCGGCCAGGCCCGCGGCGGCCTGCGAGGGAAGTTTCCTGCCTGCCTGG 
GTGAGCGGCGTGCCCCGCGAGCGGCTCCGCGACTTCCAGCACCACAAGCGCGTGGGCAAC 
TACCTCATCGGCAGCAGGAAGCTGGGCGAGGGCTCCT 

CACGTGCTGACCGGGGAGAAGGTGGCCATAAAAGTCATTGATAAGAAGAGAGCCAAAAAG 
GACACCTATGTCACCAAAAACCTGCGGCGAGAGGGTCAGATCCAGCAGATGATCCGCCAC 
CCCAATATCACTCAGCTCCTTGATATTTTAGAAACGGAAAACAGCTACTACCTGGTCATG 
GAGCTGTGCCCTGGGGGCAACCTGATGCACAAGATCTATGAGAAGAAGCGGCTGGAGGAG 
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FIGURE 2EE 

TCCGAAGCCCGCAGATACATCCGACAGCTCATCTCTGCCGTAGAGCACCTGCACCGGGCC 
GGGGTGGTCCACAGAGACTTGAAGATAGAGAATTTGC^ 

AAGCTGATTGACTTTGGTTTGAGC^CTGCGCAGGGATCCTGGGTTACTCGGATCCGTTC 

AGCACACAGTGTGGCAGCCCTGCCTACGCTGCACCTGAACTGCT 

GGCCCCAAAATCGATGTCTGGTCCATAGGTGTGAACATGTATGCCATC 

CTGCCTTTCACGGTGGAGCCTTTCAGCCTGAGGGC 

GtfU^TGAACCCCCTCCCCACTCAGCTCTC 

CTGGAACCGGATCCTGTGAAGAGGCCAAATATTCA^ 

AATGAGAATTACACGGGCAAAGTGCCCTGTAATC 

GAAGATCTGAGCCCGAGCGTCGTGCTGCACATGACCGAGAAGCTGGGTTACAAGAACAGC 
G^CGTGATCAACACTGTGCTCTC 

Tl&AACkhGMJtC • ^2AGCGCTATt TGT-^ 

TACAAGACCCGGCTCTACCAGATAGAAAAGTACAGGGCCCCCT^AGGAGTCCTATGAGGCC 

TCTCTGGACACCTGGACACGAGATCTTGAATTCCATGCCGTGCAGGATAAAAAGCCCAAA 

GAACAAGAAAAAAGAGGGGATTTTCTTCATCGACCATTCTC 

CTGCCCTCGCACAAACAGCCCTCAGGCTCGCTTATGACACAGATTCA 

CTCCTGAAGGACCGGAAGGCCTCCAAGTCCAGCTTCCCCGACAAAGATTCCTTTGGCTGC 

CGCAATATTTTCCGCAAAACCTCAGATTCC^ 

ATCCCCGTGCCACCGCCCAGGACCCCGAGGATTGTGAAGAAACCGGAGCCCCATCAGCCA 
GGGCCCGGAAGCACTGGCATCCCCCACAAGGAAGACCCCCTGATGCTGGACATGGTGCGC 
TCCTTCGAGTCTGTGGATCGCGACGACCACGTAGAAGTGCTGTCTCCCTCTCATCACTAC 
AGGATTCTGAACTCCCCGGTCAGCTTGGCTCGCAGAAATTCCAGCGAGAGGACGCTGTCC 
CCGGGTCTGCCATCCGGAAGCATGTCGCCTCTCCATACTCCTTTGCATCCAACTCTGGTC 
TCTTTTGCTCACGAAGATAAGAACAGCCCCCCAAAAGAGGAGGGCCTGTGTTGCCCACCT 
CCGGTTCCCAGCAATGGCCCCATGCAGCCTCTGGGGAGCCCCAATTGTGT^ 
GGCCGGTTCCCTATGATGGGCATCGGACAGATGTTAAGG 
CC^TCTGCAGATAGGCCCCIX^GGCCA^ 
\AACk*^GCCTTTGAC^ 

SEQ ID NO: 41_Z36720_H 

ATGGACACAAAGCTGAACATGCTGAACGAGAAGGTGGACCAGCTCCTGCACT^ 
GATGTCACAGAGAAGTTGCAGAGCATGTGCCGAGACATGG 

CACAGGCTGGAGGCCTCCCGGGCACCGGGCCCGGGCGGGGCTGATGGGGTTCCCCACATT 
GACACCCAGGCTGGGTGGCCCGAGGTCCTGGAGCTGGTGAGGGCCATGCAGCAGGATGCG 
GCCC71GCACGGTGCCAGGCTGGAGGCCCTC 
ATCGCTTTGGTGGGGGCCACGTTCCAGAAATCA^^ 

CGTGTGCCCTGGAGGAGAGGCAGCCCAGGTGACAGCCCTGAGGAGTGGGTAAAAGAGGAG 
GAGGTCTGTTTCATGCCTCCAGTTCCCCC^^ 

AAGGATAAGGGGGAGCTGTCTGCCGAGCAGGGGATCTGGGCCACATTGATGACGCTGGTG 

ATCATGGTGACAGCGGCAAATAAAGAGCGAGTGGAAGAAGAGGGAGGAAAACC^^GC^T 

GTGCTGAGCACCAGTGGGGTGCAGTCTGATGCCAGGGAGCCTGGGGAAGAGAGCCAGAAG 

GCGGACGTGCTGGAGGGGACAGCGGAGAGGCTGCCCCCC^TCAGAGCGTCAGGGCTGGGA 

GCTGACCCCGCCCAGGCAGTGGTCTCACCGGGCCAGGGAGATGGTGTTCCTGGCCCAG 

CAGG^TTCCCTGGC^CCTGCCCCTGCC^^ 

CCC^GCGAGAACCTCAGGACTGGCCTGGAATO 

GTCTCCCCGAGCCTGGAGGTTGCACCAGGTGCAG 

GACCCTGAGCCCTTAGAGGAAGGCACGAGGCTGACT 

GGGCCTCCAGGGCTGCCAGCCCAGGCCAGGGCAACCCACTVGTGGTGGAGAAACACCTC^ 
AGGGCAGCCCTGCTGAAGGGCGCTGTGH3CCCCGKX3 

CCTAGCATCTTCTGCGCCTGCCTAGGGATCTCCATCCACATACAAGAGATGGATACTCCT 
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FIGURE 2FF 

GGGGAGATGCTGATGACAGGCAGGGGCAGCCTTGGACCCACCCT 

GCAGCTGCCCAGCCAGGCAAGCAGGGCCCACCTGGGACCGGGCGCTG 

GGGACTGAGCCCGGAGAACAGACCCCTGAAGGAGCCAGAGAGCTCTCCCCGCTGCAGGAG 

AGCAGC^GCCCCGGGGGAGTGAAGGCAGAGGAGGAGCAAAGGGCTC^ 

ACGAGACCAAGCTTGGCCAGGAGTGACGACTU^TGACCACGAGGTTGGGG 

CAGCAGGGCAAAAGCCCAGGGGCGGGAAACCCT^ 

GCTCCGGTGAGAGCTGAAGCAGTAAGGAGGATGCCCCCAGGCGCCGAGGCTGGCAGCGTG 
GTTCTGGATGACAGTCGGGCCCCACCAGCTCCTTTTGAACACCGGGTAGTGAGCGTCAAG 
GAGACCTCCATCTCTGCGGGTTACGAGGTGTGCCAGCACGAAGTCTTGGGAGGGGGTCGG 
TTTGGCCAGGTCCACAGGTGCACAGAGAAGTCC^ 
. ATCAAAGTGtf^GAGCGCCAAGGACCGGGAG^CGT^ 
r&GCTCr;GCCAGGTGA^ C 
ACCCTTGTCATGGAGTACGTGGACGGGGGTGAGCTCTTCG& 
TACCACCTGACTGAGCTGGATGTGGTCCTGTTCACCAGGCAGATCTGTG^ 
TACCTGCACCAGCACTACATCCTGCACCTGGACCTCAAG 
AATCAGACAGGACATCAAATTAAGATCATTGACTTTG^ 
CGAGAGAAGCTGAAGGTGAACTTCGGCACTCCTGAGT^ 
TATGAGTTTGTCTCATTCCCCACAGACATGTC 
CTCAGTGGCTTGTCCCCATTTCTAGGGGAAACAGATGC^ 
AACTGTAGCTGGGATTTTGATGCTGAC^^ 
TTTGTTTCCCGGTTGCTGGTCAAAGAGAAGAGCTGCA 
AAACACGAGTGGCTGAATAATTTGCCTGCCAAAGCTTCAA 

TCCC^CTACTGCTGCAGAAATACATAGCTCAAAGAAAATGGAAGAAACATTTCTATGTG 
GTGACTGCTGCCAACAGGTTAAGGAAATTTCCAACTTCTCCCTAA 

SEQ ID NO: 42_SGK088_H 

GGGGAGATGGCGCTGTTTGAGTGCCTGGTGGCGGGGCCCACTGACGTGGAGGTGGATTGG 

- . C^Jl^CQGl SGCr/GCCTGC^^ ^ 
CGCAAATGCAAGCTGCT^ 

AAGCTCAGCACGGCCAAAGATGAGCTGACCTG^ 

TTGGCACCCCTGTTCACACGGCTGCTGGAAGATGTGGAGGTGTTGGAGGGCCC^ 

CGTTTCGIACTGCAAGATCAGTGGCACCCCGCCCCCTGTTGTTACCTGGACTCA 

TGCCCCATGGAGGAGAGTGAGAACTTGCGGCTGCGGCAGGAC^^ 

CACATTGCCCATGTGGGCAGCGAGGACGAGGGGCTCTATGCGGTCAGTG 

CATGGCCAGGCCCACTGCTCAGCCCAGCTGTATGTAGAAGAGCCCCGGACAGCCGCCT 

GGCCCCAGCTCGAAGCTGGAGAAGATGCCATCCATTCCCGAGGAG 

CTGGAGCGGCTGTCCATTCCCGACTTCCTGCGGCCACTC 

GCC^GGAGGCCATGCTAGAGTGCCAGGTGACCGGCCTGCCCTACCCC^CCATC^GCTGG 
TTCCACAATGGCCACCGCATCCAGAGCAGCGACGAC 

GTCCATCGCTTGGTGTTCCCTGCCGTGGGGCCTCAGCACGCCGGTGTCTAC^ 
ATTGCCAACAAGCTGGGCAAAGCTGCCTGCTATGCCCAC 

CCAGGCCCTCCAGATGGCGCCCCGCAGGTGGTGGCTGTGACGGGGAGGATGGTCACACTC 
ACATGGAACCCCCCCAGGAGTCrGGACATGGCCATCGACCCGGACTCCCTGACGTACAC^ 
GTGCAGCACCAGGTGCTGGGCTCGGACCAGTGGACGGCACT 

CCAGGGTGGGC^GCC^CAGGGCTGCGTAAGGGGGTCCAGCACATCTTCCGGGTCCTC^GC 
ACC^CTGTCAAGAGCAGCAGC^GCCCTCACCCCCTTCTGAGCCTGTGCAGCTGCTGGAG 
CACGGCCCAACCCTGGAGGAGGCCCCTGCCATGCTGGACAAACCAGACATCGTGTATGTG 
GTGGAGGGACAGCCTGCCAGCGTCACCGTCACATTCAACCATGTGGAGGCCCAGGTCGTC 
TGGAGGAGCTGCCGAGGGGCCCTCCTAGAGGCACGGGCCGGTGTGTACGAGCTGAGCCAG 
CCAGATGATGACCAGTACTGTCTTCGGATCTGCCGGGTGAGCCGCCGGGACATGGGGGCC 
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FIGURE 2GG 

CTCACCTGCACCGCCCGAAACCGTCACGGCACACAGACCTGCTC 

GCAGAGGCCCCTCGGTTTGAGTCCATCATGGAGGACGTGGAGGTGGGGGCTGGG 

GCTCGCTTTGCGGTGGTGGTCGAGGGAAAACCACTGCCGGACATCATGTG^ 

GAGGTGCTGCTGACCGAGAGCAGCCATGTGAGCTTCGTGTACGAGGAGAATGAGTGCTCC 

CTGGTGGTGCTCAGCACGGGGGCCCAGGATGGAGGCGTCTACACCTGCACCG 

CTGGCGGGTGAGGTCTCCTGCAAAGCAGAGTTGGCTGTGCATTCAGOT 

GAGGTCGAGGGGGTCGGGGAGGATGAGGACCATCGAGGAAGGAGACTCAGCGACT^ 

GACATCCACCAGGAGATCGGCAGGGGTGCTTTCTCCTACTTGCGGCGCATAGTGGAGCGT 

AGCTCCGGCCTGGAGTTTGCGGCCIAAGTTCATCCCCAGCCAGGCC^ 

GCGCGTCGGGAGGCCCGGCTGCTGGCCAGGCTCCAGCACGACTGTGTCCT 

GAGGCCTTCGAGAGGCGCCGGGGACTGGTCATTGTCAGCGAGCTCTGrJV 

CTtiGAGOS^TGGCCA^^^ 

CAGGTGCTAGAGGGAATACACTACCTGCACCAGAGCCACGTGCTGCACCTCGATGTCAAG 

CCTGAGAACCTGCTGGTGTGGGATGGTGCTGCGGGCGAGCAGCAGGTGCGGATCTGTGAC 

TTTGGGAATGCCCAGGAGCTGACTCCAGGAGAGCCCCAGTACTGCCAGTATGGCACACCT 

GAGTTTGTAGCACCCGAGATTGTCAATCAGAGCCCCGTGTCTGGAGTCACTGACATCTGG 

CCTGTGGGTGTTGTTGCCTTCCTCTGTCTGACAG 

GACCGGACAACATTGATGAACATCCGAAACTACAACGTGGCCT^ 

CTGAGCCTGAGCAGGGAGGCCCGGGGCTTCCTCATCAAAGTGTTGGTGCAGGACCGGCTG 
AGACCTACCGCAGAAGAGACCCTAGAACATCCTTGGTTCAAAACTCAGGCAAAGGGCGCA 
GAGGTGAGCACGGATC^CCTGAAGCTATTCCTCTCCCGGCGGAGGTGGCAGCGCTCCCAG 
ATCAGCTACAAATGCCACCTGGTGCTGCGCCCCATCCCCGAGCTGCTGCGGGCCCCCCCA 
GAGCGGGTGTGGGTGACCATGCCCAGAAGGCCACCCCCCAGTGGGGGGCTCTCATCCTCC 
TCGGATTCTGAAGAGGAAGAGCTGGAAGAGCTGCCCTCAGTGCCCCGCCCACTGCAGCCC 
GAGTTCTCTGGCTCCCGGGTGTCCCTCACAGACATTCCCACTGAGGATGAGGCCCTGGGG 
ACCCCAGAGACTGGGGCTGCCACCCCCATGGACTGGCAGGAGCAGGGAAGGGCTCCCTCT 
CAGGACCAGGAGGCTCCCAGCCCAGAGGCGCTCCCCTCCCCAGGCCAGGAGCCeGCAGCT 
C^GGOC^AC^C^^^ 

CGGGCCGGGCCGCGGGAGCTGGGCCGGGGCCTGCACAAGGCGGCGTCTGTGGA 

CAGCGCCGGAGCCCCGGCCCGGGAGCCACCCGCCTGGCCCGGGGAGGCCTGGGTGAGGGC 

GAGTATGCCCAGAGGCTGCAGGCCCTGCGCCAGCGGCTGCTGCGGGGAGGCCCCGAGGAT 

GGCAAGGTCAGCGGCCTCAGGGGTCCCCTGCTGGAGAGCCTGGGGGGCCGTGCTCGGGAC 

CCCCGGATGGCACGAGCTGCCTCCAGCGAGGCAGCGCCCCACCACCAGCCCCCACTCGAG 

AACCGGGGCCTGCAAAAGAGCAGCAGCTTCTCCCAGGGTGAGGCGGAGCCCCGGGGCCGG 

CACCGCCGAGCGGGGGCGCCCCTCGAGATCCCCGTGGCCAGGCTTGGGGCCCGTAGGCTA 

CAGGAGTCTCCTTCCCTGTCTGCCCTCAGCGAGGCCCAGCCATCCAGCCCTGCACGGCCC 

AGCGCCCCCAAACCCAGTACCCCTAAGTCTGCAGAACCTTCTGCCACCACACCTAGTGAT 

GCTCCGCAGCCCCCCGCACCCCAGCCTGCCCAAGACAAGGCTCCAGAGCCCAGGCCAGAA 

CCAGTCCGAGCCTCCAAGCCTGCACCACCCCCCCAGGCCCTGCAAACCCTAGCGCTGCCC 

CTCACACCCTATGCTCAGATCATTCAGTC 

TCGCAGGGCCCTGCCGCGCCGCCTTCAGAGCCCAAGCCCCACGCTGCTGTCTTTGCCAGG 
GTGGCCTCCCCACCTCCGGGAGCCCCCGAGAAGCGCGTGCCCTCAGCCGGGGGTCCCCCG 

GTGCTAGCCGAGAAAGCCCX^GTTCCCACGGTG 

AGCAGCATCGAAAACTTGGAGTCGGAGGCCGTGTTCGAGGCCAAGT^ 

GAGTCGCCCCTGTCGCTGGGGCTGCGGCTGCTGAGCCGTTCGCGCTCGGAGGAGCGCGGC 

CCCTTCCGTGGGGCCGAGGAGGAGGATGGCATATACCGGCCCAGCCCGGCGGGGACCCCG 

CTGGAGCTGGTGCGACGGCCTGAGCGCTCACGCTCGGTGCAGGACCTCAGGGCTGTCGGA 

GAGCCTGGCCTCGTCCGCCGCCTCTCGCTGTCACTGTCCCAGCGGCTGCGGCGGACCCCT 

CCCGCGCAGCGCCACCCGGCCTGGGAGGCCCGCGGCGGGGACGGAGAGAGCTCGGAGGGC 

GGGAGCTCGGCGCGGGGCTCCCCGGTGCTGGCGATGCGCAGGCGGCTGAGCTTCACCCTG 

a/ up 
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FIGURE 2HH 

GAGCGGCTGTCCAGCCGATTGCAGCGCAGTGGCAGCAGCGAGGACTCGGGGGGCGCGTCG 
GGCCGCAGCACGCCGCTGTTCGGACGGCTTCGCAGGGCCACGTCCGAGGGCGAGAGTCTG 
CGGCGCCTTGGCCTTCCGCACAACCAGTTGGCCGCCC^GGCCGGCGCCACCACGCCTTCC 
GCCGAGTCCCTGGGCTCCGAGGCCAGCGCCACGTCGGGCTCCTCAGCCCCAGGGGAAAGC 
CGAAGCCGGCTCCGCTGGGGCTTCTCTCGGCCGCGGAAGGACAAGGGGTTATCGCCACCA 
AACCTXTTCTGCCAGCGTCCAGGAGGAGTTGGGTCA^ 

TTCCCCCCAGTCTTCCACATCAAACTCAAGGACCAGGTGCTGCTGGAGGGGGAGG^ 
ACCCTGCTCTGCCTGCCAGCGGCCTGCCCTGGACCGCACATCT 
AAGTCCTTGAGGTCAGAGCCCTCAGTGATCATOTTGTCCTGCAAAGATGGGCGGCA 
CTCAGCATCCCCCGGGCGGGCAAGCGGCACGCCGGTCTCT 

GTACTGKK^GCATCACCAGCTCCTGTAQCGTGG . . . : 

GCTCCTCCA^ 

GACAGCCGGGCACCTTGCACGTATACGCTGGAGCGGCGAGTGGATG 
CACCCTGTGAGCTCAGGCATCCCCGACTC 

GTGACTGTGAGGTTCCGTGTGGCCTGTGCCAACCGTGCTGGGCAGGGGCCCT^ 

TCTTCTGAGAAGGTCTTTGTCAGGGGTACTCAA 

CACC^GAGGCCCCTGTCACCrCAAGGCCA 

TCACKX5CCCCACCCCTAGCTCCTGCT^ 

TCATCTCCCCCCACACCTCCTAGCCAGGCCTTGTCCTCGCT 

CCCCAAACCCCTCCACGAAGACACAGGGGCCTGCAGGCTGCCCGGCCAGCGGAGCCCACC 
CTACCCAGTACCCACGTCACCCCAAGTGAGCC 

CCGATCCCAGCCTCCACTCCTCAAGGGGTTAAACCAGTGTCTTCCTCTACTCCTGTGTAT 
GTGGTGACTTCCTTTGTGTCTGCACC^CCAGCCCCTGAGCCCCCAGCCCCTGAGCCCCCT 
CCTGAGCCTACCAAGGTGACTGTGCAGAGCCTCAGCCCGGCCAAGGAGGTGGTCAGCTCC 
CCTGGGAGCAGTCCCCGAAGCTCTCCCAGGCCTGAGK3GTACCACTCTTCGACAGGGTCCC 

CCTCAGAAACCCTACACCTTCCTGGAGGAGAAAGCC^GGGGCCGCTTTGGTGTTGTGCGA - % 

GCGTGCCGGGAGAATGCXZAGGGGGCGAACGTTCGTGGCCAAGATCGTGCCCTATGC $ |, . 

" ^GoDCAAGCCCCGGGTCGTGC^^ - 7^ , :# - 

AT<^TGTCCCTGCACGAGGCCTAC^^ 4 
TGTGGCAACCGGGAACTCCTCTGTGGGCTCAGTGACAGGTTCCGGTATTCT^ 
GTGGCCACTTACATGGTGCAGCTGCTACAAGGCCTGGACTACCT 
CTCCACCTAGACATCAAGCCAGACAACCTGCTGCT^ 

GTGGACTTTGGCAGTGCCC^GCCCTAC^CCCCCAGGCCCTTAGGCCCCT^ 

ACGGGC^CGCTGGAGTTCATGGCTCCGGAGATGGTGAAGGGAGAACCCATCGGCTCTGCC 

ACGGACATCTGGGGAGCGGGTGTGCTCACTTACAT^ 

TATGAGCC^GACCCCC^GGATUVCGGAGGCTCGGATTGTGGGGGGCCGCTTTGATGCCTTC 

CAGCTGTACCCCAATACATCCCAGAGCGCCACCCTCTTCTTGCGAAAGGTTCTC 

CATCCCTGGAGCCGGCCCTCCCTGCAGGACTGCCTGGCCCACCCATGGTTGCAGGACGCC 

TACCTGATGAAGCTGCGCCGCCAGACGCT(^CCTTC^C(^CCAACCGGCTCAAGGAGTT^ 

CTGGGCGAGCAGCGGCGGCGCCGGGCTGAGGCTGCCACCCGCCACAAGGTGCTGCTGCGC 

TCCTACCCTGGCGGCCCCTAGAGGCACGGACCACAGCCAGGCCTCGGGCTTC^CTGGGG 

TTCCGACCAATGCCACGGGACATTC^ 

CGGTTACCACCAGCAGCAACATC 

GACCCCAGGGCCTGGACCTGATGCCACCC 

TCAGGCTCAGCAGGGTGGGAACAGGCAGAGGGACAAGAGGGGAATGG^ 

AAAAGGAATCGAGGGACAGGAAGGGGGAGGOTCTAGGAAGGTTCTGGGTTGGGGGTCAGT 

GCATCTCAGGGAGAACCAAGGAAGGTGGGCATGGCTGGAGAGGAGGAA7VAGGAAGGAGCC 

CCAGGTGTCAGGGCAGTAGGCTGGGAGTCAGTGTGGC^ 

CAGTGGCAGGGGCCCAGGGCTGGGACATGAGAGAAGGCAGCGAGGC 

AGAGGACTC^GGTGGAGGTGGGGTGGGTCAGCTGTCAGC^TCCCTCAGAGGAGAAATGTG 
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FIGURE 211 

GAGAGCTGGAGGCCAGCAGTCACTCACACTCGCT 

CCTGGGCGCTCTGCTGGCCCAAGGATC 

TCCCATTCATATTTATTTATTTATTGACTTTTATGAAG 

ACTGCCO^TGTTGTCCTGACCATCCCTCCCAGCCATCCAGCTGTCTGTCTGTCTGCCACA 
AGGAAATAAAAATGGCAAGCAGCAAAAAAA 

SEQ ID NO: 43_AA542015_M SGK088_M 

GCCACGGACATCTGGGGAGCGGGTGTGCTCACCTACATCATGCTTAGTGGGTACTCCCCA 
TTCTATGAGCCAGACCCCCAGGAAACAGAGGCTCGGATTGTTGGGGGTCGCrrTTGATGCC 
TTCCAGTTGTATCCTAACAC^TCCCAGAGTGCCACCCTCTTCTT 

i^A^TCCQTCGAGCC^ 

GCCTACCTGATC^ ■ 
TTCCTGGGCGAGCAGCGGCGACGTCGGGCTC^ 

CGCTCCTACCCTGGCAGCCCCTAGGTGGCACAGACCGCAGCCCGGCCACGGGCT^ 

TGGGTTCTCACTCGCGCTGCCAAGGGACATTC 

GGGCTTCAGATACGAGCAGCAGCAGCAGCAGCA^ 

ACCTCATGGACCTAAGAGGACAAGGCCCTGGGGCTTCAGCCGAATGTCACCCCGGCCATA 
ACCAGAGCAGGAGACCCACTGGCCAG^C 

GGGAGTTGGGAAGTGAAGAATGAGACGGAGGATAGAGAGGGAGGAGTTTGA 
TAGKSCTGGAGTGGAATGCTATATCTCAGGGAGAAGCCA^ 

AAGAAGGACCCTGTGATGTGGGAATGTGGTGGAGAGGAGGACTGGACATAGAGA 

CAGGAGCC^GAGCAGAGACATAAGGGAGGGCAGAAGGG 

CAGGGGTGGCAGGGCAGGCCAGCAGCTGCA^ 

AGACGAAAGGCCGCTCCAGOTGGTCTCCTGTCCCAGCCGATGCAGTTCTGGGCGTTCTCC 

ACTGGCCCAGGGATGTCCTCACTGCTCCTCCATGGCCTTTGCCCTCCTTCC 

TTATTTATTTATTGCCTTTTGTGGAGTTTC 

TCCCGACCAl'CCCCCTTCAGTCACOCAG^ | 

SEQ ID NO: 44_R19772_H . . ^ c . • 

ATGAAGGGCGGCGACAGGGCTTACACCCGAGGTCCCTCTTTGGGGTGGCTC 

TGCTGCTGTTGCTTCCCGTGTAGAGATGCATACTCTCATTCCTCAAGCGAGAATGGAGGC 

AAGTCCGAGTCCGTAGCCAACCTGCAGGCCCAGCCCTCCCTGAACTTCATCCA^ 

CCGGGTCCCAAGCGCTCCACCAACACTCTTAAGAAGTGGCTGACGAGTCCTGTC 

CTCAACAGCGGGAAGGCAGATGGAAACATCAAAAAG(^ 

AAGAGCTTTGACCTGGGATCTCCCAAGCCTGGGGATGAAACAACCCCT 

GCTCATGAGAGCAAGAAAGGTTGGGGTGAAGATGAGCCGGAT 

CTCCCACCACCTATGAAGATTTTTGACAACGACCCT 

TTGCTAGCAGCCCGGCAGGCTTCCACTGAAGT^ 

ATAGAAAAGTTGGTCAAAAACAAGCTGAGTCTAGAAGG^ 

AAAGACCCTGCAGGCTGCCTGAATGAGGGGATGGCCCCACCCACACCTCCTAAAAAT 

GAAGAAGAACAGAAAGCCAAGGCCCTGAGAGGCAGGATC 

CAGACAGAGAAAGACTATGTCAAGGATCTGGGCATTGTGGTGGA 

ATAGAAGAAAAGGGTGTCCCTGAGGATATGCGAGGAAAGGACAAAATCGTGTTTGGAAAT 
ATTC71TCAGATTTATGACTGGCATAAGGATTTTTTCCTGGCGGAACTGGAAAAGTGTATC 
CAGGAGCAAGACAGATTGGCACAGCTCT 

GTGTGGTATTGTCAGAATAAGCCGCGCTCAGAGTAC^TCGTTGCTGAGTATGACGCCTAC 

TTTGAGGAGGTAAAACAGGAGATAAATCAGAGGCTGACACTGAGTGACTTCCT 

CCCATTCAGAGAATAAC^VAAATACCAGTTGCTC^ 

AAGGCTGGTTTGGAGTGTTCAGATATCGAGAAAGCAGTGGAGTTAATGTGCCTTGTTCCC 
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FIGURE 2JJ 

AAACGCTGCAATGACATGATGAATCTAGGACGTCTGCAGGGCTTTGAGGG 

GCTCAGGGGAAGCTACTGCAGCAGGACACATTCTATGTGATCGAGCTGGATGCAGGCATG 

C^GTCCCGGACCAAAGAGAGGCGCGTGTTCCTCTTCGAGCAGATTGT(^TCTTCAGTGAA 

CTGCTCAGGAAGGGATCCCTCACCCCTGGCTACAT^ 

TACTTGGTCCTGGAGGAGAATGTGGACAATGATCCCTGCAAGTT^ 

GAGACTTCTGAGAGGGTTGTTCTGCAAGCCGCCAACGCTGACATCCAGC^ 

CAGGACATCAATC^GTCTTAGAAACACAGCGAGACTTTTTGAATGC^ 

ATTGAGTATCAACGGAAAGAAAGGAGCACAGCTGTGATGAGGTCT 

CCCC^GCCAGCCCC^GGCCCTACTCCTCTGTTCCTGCGGGCTCAGAGAAGCCCCCAAAG 

GGCTCCAGCTATAACCCACCTCTGCCTCCCCTG^ 

GGGTTTGAATACGACCAGCCTGGGGACAAGTTCGAAGCC^ 

i^C&ATGGGACCTCC^ 

ATCTGTGTGAGCCAAGGTGAGGTGGTC^GGTCCTCGCCGTCAACCAGCAGAACATGTGT 
CTGGTGTACCAGCCTGCCAGCGACCATTCCCCCGC^^ 

ATGCTGGCGCCCCTCACCAAAGCCACAGCAGCAGAAAGTAGTGACGGGAGCATCAAGAAG 
TCATGTTCATGGCATACTCTACGCATGAGAAAGCGGGCGGAAGTGGAGAACACGGGTA^ 
AATGAAGCC^CAGGGCCTCGTAAACCCAAGGATATC^ 

GAGACGAACAGTTCCGAGGAATCAGAGTGTGATGATCTTGACCCTAATACTAGCATGGAG 

ATCTTAAATCCAAATTTCATCCAAGAAGTGGCCCCAGAATTCCTTGTGCCCTTGGTGGAT 

GTGACCTGCTTGCTTGGGGACACAGTGATACTGCAGTGCAAAGTCTGTGGGCGGCCAAAG 

CCCACCATCACTTGGAAGGGTCCAGACCAGAACATCCTTGACACTGATAACAGCTCAGCC 

ACATACACGGTCTCCTCTTGTGATTCTGGAGAAATCACCCTGAAGATCTGTAATCTGATG 

CCCCAAGACAGTGGGATTTATACCTGCATAGCAACAAATGACCA 

TCTGCAACAGTCAAAGTGCAAGGTGTTCCAGCAGCCCCTAACCGCCCCATTG 

AGAAGCTGCACCTCCGTGATTCTCCGCTGGCTGCCCCCCTCCAGCACAGGAAACTGCACT 

ATTTCTGGTTACACTGTGGAGTACAGAGA<^^ 

GCTTCGACCTTGGACACTTACCTCGTCATCGAAGACCTTAGTCCCGGGTGTCCTTATCAG 

TTCAGAGTCAGTGCC^S^ 

GTGCGACTTCCAGAATACGATGCTC 

TTTGACTCAGCITACACTGAGCTGAATGAAATTGGAAGAGGCCGTTTCTCT 
AAATGGAITCACAAAGCTACCCGCAAAGATGTGGCTGT 

AAGAAGAAAGAACAGGCTGCCCACGAGGCTGCCCTGCTTC^GCACCTACAGCACCCCCAG 

TACATCACTCTCCATGACACCTATGAGTCCCCCACATCCTACATCCTGATCTTGGAACTG 

ATGGATGATGGCCGGCTCTTAGACTACCTTATGAATCATGATGAACTGATGGAGGAAA^ 

GTAGCTTTCTATATCCGAGACATCATGGAGGCTCTGCAGTACCTTCACAAC 

GCACATTTGGACATAAAGCCTGAAAACCTGCTCATTGACCTACGGA 

GTGAAGCTGATTGACTTGGAGGATGCTC 

CTGCTGGGGAACCCTGAGTTTGCTGCCCCAGAAGTCATTCAAGGCATCCCCGTCTCCCTC 

GGGACAGACATCTGGAGC^TCGGGGTTCrGACATATGTCATGCTGAGTGGGGTCTCCCC^ 

TTCTTGGATGAGAGCAAAGAGGAGACATGTATCAACGTATGCAGGGTGGATTT^ 

CCCCATGAATACTTCTGTGGTGTGAGCAATGCTGCCAGAGATTTCATCAATGTG^ 

CAGGAAGATTTTCGGAGGCGGCCCACAGCAGCCACATGCTTGCAGCATCCA 

CCCCATAATGGCAGCTACTCTAAGATCCCCCTGGACACCTCCCGCCTAGCATGCTTCATA 

GAACGTCGCAAGCACCAGAATGATGTGCGGCCTATCCCCAATGTCAAGAGCT 

AACCGGGTGAACCAAGGGACGTAG 

SEQ ID NO: 45_5R72_8_2_H 

CGCCGCTGTTTGTCCTCGCGCGGCCCCGTCCACTGCCCTGCGGTTGCTCTGCGGGCTGAA 
AAGTTTCTCCCGGTGCAGAATTCCGGGCTCAGCGACAGCCTGCGCCGAGTGTGCGCACCT 
GTCGGAGACCCGCCAGTCCGCCGGCCCCGGCTTTGTTCGTGCGGAACTGTAGTGGTGAGA 
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AAAACTCCATGTCTGGGCACGCCTGGCTGATCTTCACCTCTTTCTTCTAGGACCTTCCTC 
TGGGCTGTCACGTGTGAATATGTGTCTAGTC 
GAAATTACAGTTTTCACCATCAACTACCTTATC 
(^GTGGAAACATTTTTAAAGTTGCTTTTGTTC 

TTAGATAAAAAATCCACAAAATGCCCCGACTGTTCATCTGCTTCTC^GAAAGATGTACTT 
TGTGTATGTTCCAGCAAAACAAGGGTTCCTCCAGTTTTGGTGGTGGAAATGTCACAGACA 
TCAAGCATTGGTAGTGCAGAATCITTAATTTCACTGGAGAGAA 
AACTVGAGATATAACCTCCAGGAAAGATTTGCCCTCAAGAACCTCAAATGT^ 
GCATCTCAGCAACAATGGGGTCGGGGCT^CTTTACAGA^ 
ATTGAGAATGGAGCTGCTATTGAGGAAATCT^ 
; AGCTTTGG&ATAGTCATTGA^ 
^AAGxGAACA?iAGA?VAAGGCTGGAA!^ > C 

ATTCTGAAAAGTGTAAAACATGAACACATCATACATCTGGAACAAGTA 
AAGAAAATGTACCTTGTCATGGAGCTTTGTGAGG^ 

AGGAAAGGGCATTTCTCAGAGAATGAGACAAGGTGGATCATTCAAAGTOT 
ATAGCATATCTTCACAATAATGATATTGTAC^ 

GTTAAAAGCAGTCTTATTGATGATAACAATGAAATAAACTTAAACATAAAGGTGACTGAT 

TTTGGCTTAGCGGTGAAGAAGCAAAGTAGGAGTGAAGCCATGCTGCA 

ACTCCTATCTATATGGCCCCTGAAGTTATCAGTGCCCACGACTATAGCCAGCAGTGTGAC 

ATTTGGAGCATAGGAGTCGTAATGTACATGTTATTACGTGGAGAACCACCCTTTTTG^ 

AGCTCAGAAGCGAAGCTTTTTGAGTTAATAAGAAAAGGAGAACTACATTTTGAAAATG CA 

GTCTGGAATTCCATAAGTGACTGTGCTAAAAGTGTTTTGAAACAACTTATGAAAGTAGAT 

CCTGCTCACAGAATCACAGCTAAGGAACTACTAGATAACCAGTGGTTAACAGGCAATAAA 

CTTTCTTCGGTGAGACCAACCAATGTATTAGA 

GAAAGTGTTGAGGAAAACACAACAGAAGAGAAGAATAAGCCGTCCACTGAAGAAAAGTTG 

AAAAGTTACGAACCCTGGGGAAATGTCCCTGAGACCAATTACACTTCAGATGAAG^ 

GAAAAACAGTCTACTGCTTATGAAAAGCAATTTCCTGCAACCAGTAAGGACAACTT^ 

ATGTOC-£u^ ^^T^T^.- 

GAGAAAACCCCTGTGACTCCAAGCC^GGAACA^ 

GCCCTGTCCAGAACCAAAAAGAAACTCTAAGGTTC^ 

CAAAGCTGCTCTTGTTAGCACTTTGATGAGGGGGTAGGAGGG^ 

CTGAGCTTGTAGCCTTTTAGCTCCACAGAGCCCCGCCATGTGTTTGCACCAGCTTA 

TGAAGCTGCTTATCTCCAAAGCAGCATAAGCTGCACATGGCATTAAAGGACAGCC^ 

TAGGCTTGGCAGTGGGCTGCAGTGGAAATCAACTCAAGATGTACACGAAGGT 

GGGGCAGATACCTTCAATTTAAGGCTGTGGGCACACT^ 

TATGTTTAGGC^CAGCTATTTATAGGGGAAAAC^GAGGCCAAATATAGTAAT 

CCAAATAATTATGTGCACTTTGCACTAGAAGACTTTGTTAGAAAATTACTAA 

CCATACGTATTACAGCAGAAGTGCTTCAGTCATTCACATGTGTTCGTGAGATTTTAG^ 

GCTATAGATTGTTTAAGACAGCTTATTTTAAATGTAGAAAAATAGGAGATTTTG 

CTTGCCATTAACTTGCTGCTAAATTCCCAATG^ 

TTACTC 

SEQ ID NO: 46_SGK309_H 

GGGTCCGCAGCCCGCCCTCACAGGCCCTCCTCACTCCCCTAGGTAGATGGCCCCCTCAGG 
GCAGGCCCGGCGGACACCCCTCCCTCTGGCTGGCGGATGCAGTGCCTAGCGGCCGCCCTT 
AAGGACGAAACCAACATGAGTGGGGGAGGGGAGCAGGCCGACATCCTGCCGGCCAACTAC 
GTGGTCAAGGATCGCTGGAAGGTGCTGAAAAAGATCGGGGGCGGGGGCTTTGGTGAGATC 
TACGAGGCCATGGACCTGCTGACC^GGGAGAATGTGGCCCTCAAGGTGGAGTCAGCCCAG 
CAGCCCAAGCAGGTCCTCAAGATGGAGGTGGCCGTGCTCAAGAAGTTGCAAGGTTCGGGC 
CTCGGGCAGGGGGATGGGAAGGAAGAGATGATGAAGCCAGGGGCTAAGAGAGGGAAGGAC 
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CATGTGTGCAGGTTCATTGGCTGTGGCAGGAACGAGAAGTTTAACTA 

CTCCAGGGCCGGAACCTGGCCGACCTGCGCCGTAGCCAGCCGCGAGGCACCTTCACGCTG 

AGCACCACATTGCGGCTGGGCAAGCAGATCTTGGAGTCCA 

GGCTTCCTGCACCGTGACATCAAGCCTTCAAACT^ 

TACAGGAAGTGCTATATGCTGCACTTCGGGCT^ 

GATGTGCGGCCCCCTCGGAATGTGGCCGGGTTTCGAGGAACGGTTCGCTATGCCTCAGTC 
AATGCCCACAAGAACCGGGAGATGGGCCGCCACGACGACCTGTGGTCCCTCTTCTACATG 
CTGGTGGAGTTTGCAGTGGGCCAGCTGCCCTGGAGGAAGATCAAGGACAAGGAACAGGTA 
GGGATGATC^GGAGAAGTATGAGCACCGGATGCTGCTGAAGC^CATGCCGTCAGAGTTC 
CACCTCITCCTGGACCACATTGC 
_ ATC\TGTCAGTGTTTGAGA&CAGCATGAA 

GCAGAACACCCGGCAGACGGCAGCCATGTTTGGGGTGGT 

GGACCTGCTCCGGGAGAACACCGCGGATGTGCTACAGGGAGAGCACCTGAGTGACC^GGA 

GAATGCACCCCC^TTCTGCCCGGGAGGCCCTCTGAGGGGCTGGGCCACAGTCCCCACCT 

TGTCCCCCACCCCGGGGGTCCTGAGGCTGAAGTCTGGGAGGAGACAGATGTCAA 

CAAACTCCGGATCAACATCGGCAAAGTAACTGCCGCCAGGGCGAAGGGCGTGGGTG 

TTTCTCTCACCCCCGATTCCCAGCCTTGTGCCCCTGCCCTGTTCCTCCTAAGCA 

CCCCCGCCAATCTCCCTGCTTGCCCGGCCTCTGTTTCCGGTCCCCTCCCCXX5CACTAGCC 

TCGCTCTGTCTTCCATCATCATCATCCTCTC 

SEQ ID NO: 47_AA234451_H 

GGCGCGCCAGATATCACA.CGTGCCAAGGGGCTGGCTCAGCGGCGGCGGCGGCA 
GAGCAGGTGCTGGCACAAGAGCAGCGGCTTG^ 

AGCAGCCGCCGCCGCCGCCGCCAGTAAACGCGGACCGTACCCCAGGGGACTACCCAGCCG 
GCCGGCCCTGGAAGCCGCGCTCGGGTCCCGCCGCAGTCGGCGGTGGGGGATGGGCAGGCA 
GTGGCGGTCCCGCCTGCCGAGGGTTAACCCCCGCCGGTCCCGGTCCTGAGCTGGACCAGA 

.GCGCI^CTCf^GM^ « 
GAACTGGATC^CTGTGTAGCT^ 

GAGCAGCTGGATATCCTGAGTGTTGGAATCCTAGTGAAAGAAAGATGGAAAGTGTTGAGA 

AAGATTGGGGGTGGGGGCTTTGGAG/UU^TTTACGATGCCTTGGACATGCT 

AATGTTGCACTGAAGGTGGAATCAGCTCAACAACCAAAACAAGT^ 

GCTGTTTTGAAAAAGCTGCAAGGGAAAGACCATGTTTGTAGATTTATTGGCT 

AATGATCGATTCAACTATGTGGTCATGC^GTTGCAGGGTCGGAATCTGGCAGATCTTCGC 

CGTAGCCAGTCCCGAGGCACATTCACCATTAGTACCACTCTCCGGCTGGGTAGACAGATT 

TTGGAGTCTATTGAAAGCATTCATTCTC 

AACTTCGCTATGGGTCGCTTTCCTAGTACATGTAGGAAATGTTACATGCTTGATTTTGGC 

TTGGCTCGACAATTTACCAATTCCTGTGGTGACGTCAGACCACC^ 

TTTCGAGGGACAGTTCGTTATGCATCAATCAACGCACATCGGAAC^ 

CATGATGACCTTTGGTCCTTATTCTACATGTTGGTGGAGTTT 

TGGAGAAAAATAAAGGACAAGGAGCAAGTAGGCTCTATT^ 

CTCATGTTGAAACATCTCCCTCCAGAATTCAGCATCTTTCTAGACCATATCTCT^ 

GATTATTTTACAAAACCAGACTACCAGCTTCTTACAT^ 

ACTTTTGGAGTAATTGAGAGTGACCCTTTTGACTGGGAGT^GACT 

CTAACAACCACCACTACTTCTACCACCCCTCAGTTGCACACTCGCTTGACCCCTGCT 

ATTGGAATTGCCAATGCTACTCCCATCCOTGGAGACT^ 

GTATTTCCAGATGAACAGCTTAGCGATGGAGAAAATGGCA.TCCCTGTTGGTGTGTCAC^ 
GATAAATTGCCTGGATCTCTGGGACACCCCCGTCCCCAGGAGAAGGATGTTTGGGAAGAG 
ATGGATGCCAACAAAAACAAGATAAAGCTTGGAATTTGTAAGGCTGCTACTGAA 
AACAGCCATGGCCAGGCAAATGGTCTTCTCAATGCTCCAAGCCTTG 
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GTCCGCTCAGAGATTACTCAGCCAGACAGAGATATTCCACTGGTGCGAAAGTTACGTTCC 

ATTCACAGCTTTGAGCTGGAAAAACGTCTGACCCTGGAGCCAAAGCCAGAC^ 

TTCCTTGAGACCTGGTATAAAATAGTGTATTTTTCTTTTTAAAGCT 

ATTATTGTTGTCATTGTTGTTATTATTATTGTATATTTCTGTTACATAAAGTCTTTCAAA 

TAAGAAATCCTTGCATTTTTGTAACACTGAGTCTATTCAGCTCCAATTTTCATC 

TTTAATTATTATTATCCTGATTCTTAATTATTAT^ 

TGGAAGCTGAGC^GTAAGAGCTGATGACTTCCTAACACTAGGTACAAGTTAAAT 

TTTTACAGTAACTTTGTTTAGAAAGTAATCTCTTCCACACAACAGTG 

GGCATGATAAAGATGGCATTAGGCAGAGATGAGGGGAATACAT^ 

AATTCATACACAAGGGACGGTGAGTTC^TTCACT 

ATACTGTGGGA^ACAGAT^ 

TGCATGGTTTTGAGGCACATTATCCCTACAACAAATTTTGATAACA 
SEQ ID NO: 48_AA435956_H 

ACTTTTACTATATTCTTTGAGATGACTGTTTTTGATTTAGA 
GGCTCAAATCTCCTTATGGATAGTGTTTCTTCCTTCCAGCT^ 
CGGGGCCTGGCGTACATCCACCACCAACACGTTCTTCACAGGGACCTGAAACC 
TTACTCATCAGTCACCTGGGAGAGCTC 

TCCATTCCCAGCCAGACATACTCTTCAGAAGTCGTGACCCTCTGGTACCGGCCC 
GCTTTGCTGGGAGCCACTGAATATTCCTCTGAGCTGG^ 

TTTATTGAAATGTTCCAGGGTCAACCTTTGTTTCCTGGGGTTTCCAACATCCT^ 
CTGGAGAAAATCTGGGAGGTGCTGGGAGTCCCTACAGAGGATACTTGGCCGGGAGTCTCC 
AAGCTACCTAACTACAATCCAGAATGGTTCCCACTGCCTACGCCTCGAAGCCTTCATGTT 
GTCTGGAACAGGCTGGGCAGGGTTCCTGAAGCTGAAGACCTGGCCT 
GGCTTTCCCAGAGACCGCGTCTCCGCCCAGGAAGCACTTC 
CTGeCATCTCAGCTGTACCTVGCTTCCTGATGAGGAGTCT^ 
*AGK5CTAA£.GOCA 
CAGTTTAGCAAATGCT^ 
ATTTCTGCAGTTTCGGTTTTCATTTGCTC 

ATACTGAACAAGGGGCTTTATGTCCTCACCTATGACCTGGAATAGTTTAAAT^^ 

CAAGGCAATAGTACATAATAGTGGAAGAAAATTCAGTGGAAGGTTATTGOT 

TGCATAGAATTTAAGTGATTGATTT^ 

SEQ ID NO: 49_AA626859_H 
AAATGGAGTTGCTGATGGAGTGATCAAAAGCGTATT^ 

TTTCTGTCATATACATAACTGTATTCACAGAGATATAAAACCTGAAAATATTCT 
TAAGCAAGGAATAATCAAGATTTGTGACTTCGGGTT^ 

TGCCTACACCGATTATGTAGCTACGAGATGGTACCGAGCTCCTGAACTTCTTGTGGGAGA 

TACTCAGTATGGTTCTTCAGTCGATATATGGGCTATTGGTTGTGTTTTT 

GACAGGCCAGCCACTGTGGCCTGGAAT^TCAGATGTGGACCAACTTTATCTGATAATCAG 

AACACTAGGAAAATTAATCCC^GAC^TCAATC^TCTTTAAAAGTAACGGGTTTTTC^ 

TGGCATCAGTATACCTGAGCCAGAAGAC^TGGAAACTCTTGAGGAA 

TCATCCTGTGGCTCTGAAC1TCATGAAGGGGTC 

AACCTGTTCCCAACTCCTGGAGAGCTCCTACTTTGAT^ 

AAGAAAAGCACGTAATGAAGGAAGAAACAGAAGACGCCAAC^ 

CATACCAGGAAGCCACATCTCCCCCACACCTGATGGAAGAAAACAAGTCCTCCAGTTA^ 

ATTTGATCACCTTCCAAACATTTAGGAAAATGTTCTTTCAAGTGC^^ 

GTACACATTTTGTACAAGTGAGATAGGA^ 
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TGAAAATTAAGATGCCITCTAGAATTGGTTTGCTCTGATCATTGCTGAT 
TGCTTTTACAT 

SEQ ID NO: 50_AA061797_M 

GAAAATAGCCCTGCGGGAAATCCGTATGCTGAAGTTGAAACACCCAAACCTCGTGAACCT 
CATCGAGGTGTTCAGAAGAAAGAGAAAGATGCATCTAGTTTTTGAGTACTGTGA 
ACTGTTAAACGAGCTGGAGAGAAACCCAAACGGAGTTTCTGATGGAGTGATTAAAAGTGT 
GCTATGGCAAACCCTTCAAGCCCTTAACTTC 

TGTAAAACCTGAAAACATCCTAATAACCAAGCAAGGGATGATAAA^ 

ATTTGCACGAATTCTAATTCGAGGAGACGC^ 

CCGAGCCCCCQA* CTTCTCGTC^C^GAC^^ 

CGTCGGCl^rGl^'rTTiSC^ 

CGTGGACCAGCTTTACCTGATCATC7VCK3ACG 

TATCTTTAGGAGTAACCAGTTTTTCCGCGG 

GACTCTTGAAGAAAAATTCTCAAATGTTCAGC 

CCTGAAGATGAATCCTGATGAGAGGCTGACCTGTGCCCAGCTGCTGGAGAGTGCCTAC^ 

TGAGTCTTTTCAAGAGGATCAAATGAAAAGAA 

GCGCCAGCAGAATCAACTGCTGCCTCTTATTC^ 

TGGAAGGAAACAAGTCGTCCAGTTAAAGTTCGATCATCTTCC^ 

TCCTTCCCAGCACATCCTTTTAATATTGTCTACATAGGAATAAGACGGGAATCCTCA 

TCTCAAATACAGTGAGCGACGTGAACACCAGGGCACCTCT^ 

CTGTGCTTTTTCCACGCCAGCTCCATCTCCTAAAACATTCTCTTTAAATGTTGCAGTATC 

AAAATGGCACATCCGAAAGAGATGCTTCCAGTTTCACCAGAGCCGGGCTTCCT 

TCGGTACTGTGC^TCTGTGGACTTATGC 

CTCACTTCAGCCGACCAGTGGTGTCCTGAAGCAGACCCAGATCTGCTGGCTGCTGTTTGT 

GGAGGGGATGGCCCTGAGCCCTCTCACTGGAGTTTCTTCTCCGTGCAGCCAGGT 

TTAGACTACATTrGTGTTATTGTGGC^^ 

TGACTOTACAGC^GA^ 

CGAACTAGAGAAAATTCCAAACGTGACCAGT^ 

CATACCACAGTAACGCCCCTGGATCCCTGGCTGCCCACCCACTCTAAGGCTATC 
CACCATGGTTTCTCTTTCTTTTCTTCTTITTTAATCTATTTGT^ 
AGAGGGGCGAGAGAAACCTCGTGTGTGAAAATCAAAAGACAAG(^GGA 
CTACATAGCAAGX3CCTTTTCTCTACACCCATTC 

GCTGCTGATTGTATAAACTATGAATAAGTTCTACATATGTAGGACATATTG 

TTGAAATATCTAAGGATCTTGGTAG^VAGCAGAAGTGTTCTAAATATTCTC 

AGTATCTTGGCATTTCATTTCTGACCTCATCACAG^ 

TATCACTTTGCATCTTAGAATTCTACCTGTTTT 

GGGCCATAACTGAACOTGTGGAGTTCTTGCCTGTGTC 

CCAGCATGGAAGAAAACAGCTATAGTCACAC 

GTCCTTGACTACATATGCAGTCCAAGGCCACGCTGGGCT^ 

TCCGTGTTTGTATCAAGGGGCAGGAAAGGAGAGTC 

ATAGTGAGTTGAGGCTCTTCAGCAAAAGAAAAGCAAACTAATAGGAGT^ 

CCACCGGCCATTTCTCTAAATATCZATTCTGCTGAAAAGGGGGCTTAGTTTAGTTTAGAAT 

GCATTAATGTATGTAGAAGCTGGGCTATTTCAGAT^ 

TTAGCACTTAATAACTAACTAGCATTATGGTAGTCTAAACTATTAGAGTT^ 
AGGTTTTGATTGAATTATATTAAACATATAATAT^ 

GAAAGCTATATAAAGATTAAACATTTTTGTGGCTGTATATTTGTGTATATACCTTGGTTG 
TTCTTTAAATTATTTTAATAAAAGCCAGAAACATT 
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SEQ ID NO: 51_AA397553_H 

ATGCCCAATTCAGAGAGACATGGGGGCAAGAAGGACGGGAGTGGAGGAGCTO 
TTGCAGCCGTCATCGGGAGGCGGCZAGCTCTAACAGCAGAGAGCGTCACC 
AAGCACAAGCGK?CATAAGTCCAAACACTCCAAAGA(^ 
GCATCCCTGGGCAGAGTTATCAAAC 

GACACCTTCTCCGATGACATGGCCTTCAAACTAGACCGAAGGGAGAACGACGAACGTCGT 
GGATCAGATCGGAGCGACCGCCTGCACAAACATCGTCACCACCAGCA^ 
GACTTACTAAAAGCTAAACAGACCGAAAAAGAAAAAAGCCAAGAAGT 
GK^TCGATGAAGGACCGGATATCGGGAAGTTCAAAGCGTTCGAATGAGGAGACTGATGA^ 
TATGGGAAGGCGCAGGTAGCCAAAAGCAGCAGCAAGGAATCCAG^ 
AAG^G^GACCAGGAAAGAACXBGC,^ 
*• CATCGi^Jy^AAGGGAAACACCCAAAAGTTACAAAACA 
AGGAGCCCCCACAGGAAGTGGTCTGACAGCTCCAAACAAGATC^TAGC 
TCTTATGGCCAAGATTATGACCTTAGTCCCTCACGATCTC^ 

TCCTACAAGAAAAGTCCTGGAAGTACCTCGAGAAGGCAGTCGGTCAGTCCCCCTTACAAG 

GAGCCTTCGGCCTACCAGTCCAGCACCCGGTCACCGAGCCCCTACAGTAGGCGACAGAGA 

TCTGTCAGTCCCTATAGCAGGAGACGGTCGTCCAGCTACGAAAGtf^ 

GGGCGATCGCCCAGTCCCTATGGTCGAAGGCGGTCCAGCAGCCCTTTCCrGAGCAAGCGG 

TCTCTGAGTCGGAGTCC^CTCCCCAGTAGGAAATCCATGAAGTCC^GAAGTAGAAGTCCT 

GCATATTCAAGACATTCATCTTCTCATAGTAAAAAGAAGA 

C^TTCCAGTATCTCACCTCTCAGGCTT^ 

AGGAAAAAGAAGGAAAGAGCAGCTGCTGCTGCTGCAGCAAAGATGGATGG 
AAGGGTTCACCTGTATTTTTGCCTAGAAAAGAGAACA 

GGTTTGGAGTCTAAAAAGTTACCCAGAAGTGTAAAATTGGAAAAATCTGCCCCAGAT 
GAACTGGTGAATGTAACACATCTAAACACAGAGGTAAAAAATTCTT 
GTAAAGTTGGATGAGAACTCCGAGAAGCATCTTGTTAAAGATTTGAAAG^ 
AGAGACTTCTAAACCCATAGCACTGAAAGAGGAGATTGTTACTCCAAA 

ACTACTACCCOTCCACCTCAGACACCCCCTTTGCCA 

CCACAGCAACCACCTCTGCCTCCTTCTCAGCCAGCATTTAGTCAGGTTCCTGCTTCCA 
ACTTCAACTTTGCCCCCTTCTACTCACTCAAAGACATCTGCTGT^ 

TCTCAGCCCCCTGTACAGGTTTCTGTGAAGACTCAAGTATCTGTAACAGCTGCTATTCCA 

CACCTGAAAACTTCAACGTTGCCTCCTTTGCCCCrCCCT^ 

GACATGGATAGTCCAAAAGAAACTCTTCCTTCAAAACCTGTGJ^ 

AGGACACGTCACTTACTCACAGACCTTCCTCTCCCTCCAGAGCTCCCTGGTGGAGATCTG 

TCTCCCCCAGACTCTCCAGAACCAAAGGCAATCACACCACCTCAGC^ 

AGACCAAAAATTTGTTGTCCTCGTTATGGAGAAAGAAGACAAACA^^ 

AAACGCTGTGTGGACA&GTTTGACA^ 

GTATATAAAGCCAGGGACAAAGACACAGGAGAACT 

GACAATGAGAAAGAGGGCTTCCCT^TCACAGCCATTCGTGAAATCAAAATC^ 

TTAATCCACCGAAGTGTTGTTAACATGAAGGAAATTGT^ 

GATTTCAAGAAGGACAAAGGTGCCTTTTACCTTGTAT^ 

ATGGGACTGCTAGAATCTGGTTTGGTGCACTTTTCTGAGGACCATATC 

AAACAGCTAATGGAAGGATTGGAATACTGTCAC7UUVAA 

AAGTGTTCTAACATTTTGCTGAATAACAGTGGGCAAATCAAACTAG^ 

GCTCGGCTCTATAACTCTGAAGAGAGTCGCCCTTACACAAACAAAGTCATTACTTTGTGG 

TACCGACCTCCAGAACTACTGCTAGGAGAGGAACGTTACACACCAGCCATAGATGTTTGG 

AGCTGTGGATGTATTCTTGGGGAACTATTCZACAAAGAAGCCTA 

GAACTGGCTCAGCTAGAACTGATCAGCCGACTTTGTGGTAGCCCTTGTCCAGCTGTGTGG 
CCTGATGTTATCAAACTGCCCTACTTCAACACCATGAAACCGAAGAAGCAATATCGAAGG 
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CGTCTACGAGAAGAATTCTCTTTCATTCCTTCTGCAG^ 
CTGACACTAGLATCCTAGTAAGC 

AAAGATGTCGAACTCAGCAAAATGGCTCCTCCAGACCTCCCCCACTGGCAGGATTGCCAT 
GAGTTGTGGAGTAAGAAACGGCGACGTCAGCGACAAAGTGGTGTTGTAGTCGAAGAGCCA 
CCTCCATCCAAAACTTCTCGAAAAGAAACTACCTCAGGGACAAGTACTGAGCCTG 
AACAGCAGCCCAGCACCACCTCAGCCTGCTCCTGGC^ 
GCAATAGGCCTTGCTGACATCACACAACAGCTGAA 
AACCTGCTGCAGAGCCAAACCGACCTGAGCATCCCTCAAATGGCACAG^ 
CACTCCAACCCAGAGATGCAGCAGCAGCTGGAAGCCCTGAA^ 
ACGGAAGCTACTTCCCAGCAGK2AGGACTCAGAGACCATC 
t GAAGCACCCTCTGCGCCAGTG^ 
AC^^GACCAGC^ 

C^GAGCCAGCAGGCAGTCTGGAGGAAAACAACAGTGACAAGAACA 

CCCCGAAGAACTCCCACAATGCCACAGGAGGAGGCAGCAGCATGTC 

CCACCAGAGAAGAGGCCCCCTGAGCCCCCCGGACCTCCACCGCCGCCACCTCCACCCCCT 

CTGGTTGAAGGCGATCTTTCCAGCGCCCCCCAGGA 

TTGCTGCAACTTTTATCCCAGCCTGAAGCAGAGCCTCCTGGCCACCT^ 

CAGGCCTTGAGACCAATGGAGTACTCCACCCGACCCCGTCCAAACAGGACTTATGGAAAC 

ACTGATGGGCCTGAAACAGGGTTCAGTGCCATTGACACTGATGAACGAAACTCT 

GCCTTGACAGAATCCTTGGTCCAGACCCTGGTGAAGAACAGGACCTTC 

AGCCACCTTGGGGAGTCCAGCAGTTACCAGGGCACAGGGTC7VGTGCAGTTTC 

CAGGACCTCCGTTTTGCCAGGGTCCCCTTAGCGTTACACCCGGTGGTCGGGCAACCATTC 

CTGAAGGCTGAGGGAAGCAGCAATTCTGTGGTACATGCAGAGACCAAATTGCAAAACTAT 

GGGGAGCTGGGGCCAGGAACCACTGGGGCCAGCAGCTCAGGAGCAGGCCTTC^ 

GG^CCAACTCAGTCTTCTGKnTATGGAAAACTCT^ 

AGAGGGGGAAGAGGGAGAGGAGTTCCTTACTAA 

SKfe NO: 52 JA7B9239J* . . * • v / , 

TGAAAATGGAGATGTATGAAACCCTTGGAAAAGTGGGAGAGGG 

TGAAATGTAAACATAAGAATACTGGGCAGATAGTGGC 

CAGAACAATCTGTCAACAT^AATTGCGATGAGAGAAAT^^ 

ACGAAAACCTGGTCAATCTGATTGAAGTTTTTAGACA 

TTGAATTTATTGACCACACAGTATTAGATGAGTTACAACATTATT^ 

GTAAGCGACTTAGAAAATACCTCTTCCAGATCCTTCGAGCAATTGACT 

ATAATGTAATCATTGkTCGAGATATAAAACCTG^ 

TTACTAAGCTCTGTGATTTTGGTTTTGC^CGAACACTAGCAGCTC 

CGGACTATGTGGCCACACGCTGGTATAGAGCTCCCGAATTAGTATTAAAAGATACTTCT 

ATGGAAAGTATGTGCCTGTGGATATCTGGGCTTTGGGCTGTATGATCATTGAGATC^ 

CTGGAAATCCCTATCTTCCTAGTAGTTCTGATTTGGATT^ 

AAGTGNGATTCATGCC^GAACTGAAAGCTAAATTACTGCAGGAAGCAAAAGTCAATTCA^ 

TAATAAAGCCAAAAGAGAGTTCTAAAGAAAATGAACTCAGGAAAGATGAAAGAAAAACAG 

TTTATACCAATACACTGCTAAGTAGTTCAGTTTTGGGAAAGGAAATAGAAAAA 

AGCCCAAGGAGATCAAAGTCAGAGTTATTAAAGTCAAAGGAGGAAGAGGAGATATCTCAG 

AACCAAAAAAGAAAGAGTATGAAGGTGGACTTGM3TCAACAGGATC 

ATCCTATGTCTCCAGATACAAAACTTGTAACCATTGAACCACCAAACCCTATCAATCCCA 

GCACTAACTGTAATGGCTTGAAAGAAAATCCACAT^ 

CCATCAATCTAACTAACAGTAATTTGATGGCTC 

CCAGTGTGAGGTTAACTGAAAGAGCAAAAAAGAGACGCACTTCTTC7V 

AAGTTATGCCTAATAGCAGGCAAGAGGATCCAGGTCCTATT 

GTATATTTAATGAGCGAACAGGTGACAGTGACCAAATGGCAAAT^ 
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TGAATTTTTCCAGATCTGACAGGAAAGAATTCC^^ 

AGTCAAAAGATACAAAAGGAATGGAAGTTAAACAGAT^ 

AGAAAACAGAGTCATCTAAGATACCAAC 

AAGAGTTTATTCCCTTATCTCTGCTGTCTGCCTGCTGTCCTATTTTCACAAATATTTGCT 

CTCAGCTAACTATCAGGGTGGAGATGGCCATTGCGAGGGGAAGAATTTGAAG^ 

GTTTTTTTTCTGGTAGTGTCTTTTCTTTTACATAGTCCA 

TTCCCGTTTTATTTATCTACAATAGAAGTGTGATGTGAGTTGTTGTTAAGACAGCCATCC 
ATGTGCATGAGCATCATCCAGCTTTTTTTGTTAGCAAAACATT^ 

TTTTAAGACTCTGTTGATGTGATAATTTGATTTGGAATTATAAAGTCATCTCTTCTCTGC 
CTTGAA K 

".SSQ K> NOr L;3_AA1249/b_M ' > 

CTGGCAGATATAGTTCATGCTTGTTTACAAATTGATCCTGCTGAGAQ 
GATCTTTTGCGTCACGATTACTTTACTAGAG 

CTGAGAGCTAAATTATTACAGGAAGCAAAGGTTAATTCATTTATAAAGCCAA^ 
TTTAAAGAAAATGAACCTGTGAGAGATGAGAAGAA^ 
TATGGAAATCCATCAOTTTATGGCAAGGAAGTGGACAGAGACAAAAGGGC 
AAAGTCAGAGTCATTAAGKX!CAAAGGGG 

GAGTATGAAGGCGACCACCGCCAGCAGGGCACAGCTGATGACACA 
GACAAGAAGCCTTCTK5TCTTGGAACTGACAAACCCTCTC^ 

GGTGTCAAAGAAGACCCACACGCTGGGGGTTGTATGATAATGCCACCTATCAACCTG^ 

AGCAGTAATTTGTTGGCCGCAAATCTCAGTTCAAACCTTTCCCACCCC^ 

ACTGAAAGAACAAAAAAGAGACGCACTTCTTCACAAACTATTGGACAGACTTTGTC 

AGCAGACAAGAGGACACAGGTCCCACACAAGTCCAAACAGAGAAAGG 

CGAACAGGTCAGAATGACCAAATATCGAGTGGGAACAAAAGAAAGCTGAATT 

TGCGACAGGAAAGAATTCCATTTCCCTGA^ 

AAAGGGATGGAAGTTAA£ CAGATAAAAGTGCTGAAG AGAGAATCAAAGAAAACAGATTC^ 

GGCGATTGTGAGGGGAAGAATTTGAAGAGGAACAGATTTTTTTTT 
GTCTTTTAAGTAATCTTAAAAATACAAGCTTGAC 
ACTAGAATGTACATAGGTTGCTGCTAAGATAGCCAC^ 
CTATTTTTTTGGTTTTGCTAGCAAAATT^ 

TATTTTGATGCTGTGATTTGAAATTATAAAGTCACCTCCTCTGTCTGCTTCCTTCCTTGC 

CATGATTACTGAGTGGGTAGTCACATGATGTGCCCTGCTCGCACTGCT 

AGACTCAAACCTCATAAGCCAGGGGTCTCCTGGGAAGCACTGGCCTCT 

TCGATGAACCTTCTTATCTGTTGTCTTAGTAACCACTCGTTGCC^ 

CATTCTATTGTCCCCAGTGAAGCATTTATAGTACTTACATAACATGTTACAGTGAT^ 

TGTTCCTAGGTTAAACTCCTTGAGATGAAACTATTTCCTGCATTC 

CTAATAGTTCCTTCCATTTAGCCAGAAGAATT^ 

AAGGTTTACTTTCTATCCTGGGCTGTTTTCTGTTGCTA 

GTTAACAT 

SEQ ID NO: 54_AA575635_M CCRK_M 
AGCGCCTCAGGCCAGCTCAAGATAGCTGACTTTGGCCT 

GGTGGTCGCCTCTACACACATCAGGTGGCCACCAGGTGGTACCGAGCTCCTGAACTC^ 

TATGGCGCTCGGCAGTATGACCAGGGCGTTGACCTATGGGCTGTGGGCTGCATCATGGGA 

GAGCTGTTGAATGGGTCCCCCCTGTTCCCGGGCGAAAACGA(^TTGAACAACTGTGCTGT 

GTGCTTCGCATCCTGGGTACCCCGAGTCCTCGAGTCTGGCCGGAGATCACAGAGCTGCCT 

GACTACAACAAGATCTCCTTCGAGGAGCAGGCACCAGTGCCCCTGGAGGAGGTGCTGCCT 

GATGCCTCTCCCCAGGCCTTGGACCTGCTGGGCCAGTTCCTCCTCTACCCTCCACGACAG 
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CGTATTGCAGCCTCCCAGGCCCTTCTGCATC^ 

CATCCATCCGAGCTGCCAATTCCTCAGCGCCCAGG 

GGGCCCCCCCATGTCCACGACITC 

CCAGAACTGATTCGGCCCTTCATCC^ 

CGCCCTAGGAGCACCTCTTTCTGATTTC 

CACCTGGTCCTGCTCCTGAGTGTGCTTGAGGGCTGGGCTCTGGGAGG 

TGTTCATCCCAGCAGAGAAAGAGACTCACGTC 

GCTGTGTCCTTCTCCAGGGCCACCC^ 

AGGCTCTGTCCCCTCTTCAAGGACATTGGTACTACAGCACCACCTG 
TATAAGCTGTCTTCATACTGGGGACACAGCTGGGAAGTCAGACATC 

CC&CTG£K3TCAG^ATTI^^ 

TTGTC^TTOCTG^ iCAI'xCACAGGv^TC^ 

CAGAAGGGGCCTCCTGTGAAGGCCATT^ 

CTTGAGTGCTCATTTGGGAGCGAGGGTCCAGAAGOT 

TTCCCGAAGCCCACTTCCCACATGTCGGGTGGGTCAGTCAGTGAGCCTGAGGCTGCCT 
CAGATGCGGAAGCAGGCATTCCTGGAATCCACTCAGTAAATAAATTCCAGTGTGA 

SEQ ID NO: 55_AA631990_H 

GAACAACAATAAGAGAATAAGGAAGAAAATCT 

TCTGGTCACACTCACTATCCATTCATGATT^ 

GGGAAGACGGCAGTTTGGCGACATTTCTCGGCCGAAGGGCCATTTGCT 

CGGCATTCCAAAAGAACTCACTGTCCT 

AGCTATCGTGGAAGTCACAAGCGGAAGAGGAGATCT 

CATTGTAAACCACATCACCAGTTTAAAGAATCTGATTGTCAT^^ 

TTGAATGAGCGAGATTATCGGGACCGGAGATACGTTGACGAATACAGGAA 

GAAGGATATGTTCCTAGACATTATCACAGAGAGATO 

AGTAAATCTTCAGTCCGCAGCAGGAGA* GCAGTCCTAAAAGGAAGCGCAATAGACACTGT 
AAAGTTGTAGAGTG^^ 

AAAAATGTAGGCCGTTAC(X5TGAAGCAGCTCGT^ 
AATAGTACTGATCCCAATAGTGTCTTCCGATGTGTC 
CATGGTCATGTTTGTATTGTGTTTGAACT 
GAAAACAGCTTTCTGCCATTTCAAATT 

CAGTCAATAAATTTTTTACATCATAATAAATTAACCCATACAGATCT 

ATTTTGTTTGTGAAGTCTGACTATGTAGTCAAATATAATTCTAAAATG 

CGCACACTGAAAAAC^GAGATATCAAAGTTGTT 

GAACATCACAGTACTTTGGTGTCTACCCGGCACTACAGA^ 

TTAGGTTGGTCTCAGCCTTGTGATGTTTGGAGCATAGGTTGCATTCT^ 

CTTGGTTTCACAGTCTTTCAGACTCATGATAGTAAAGAGCAC 

ATATTAGGACCCATACCACAACACATGAT^ 

CATAACCAGCTAGATTGGGATGAACACAGTT^ 

AAACCGTTGAAGGAATTTATGCTTTGTCATGATGAAGA^ 

GTTCGAAGAATGTTAGAATATGATCCAACTC^^ 

CATCCTTTCTTTGACTTATTAAAAAAGAAATGAAATGGGAATC^ 

CTTCTCTAGAAGAGATTACTTAAGACTGTGTCAGTCAAOT 

AAACATTAAATTATTTTGTACAGTTAAGTGTAAATATTGTATO 

AATTAACTTGTTAAGCAAGTATGGTCTTGATAAT^ 

TCTTTTTGAAATTACCATTTTTAAATACCT 

GTGATTGATCTTGCCTTTTGTACATGGAGGTCACCTCTGAAGTGA 
AGGAAATCTTGACTACTTTATATTCT^ 
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ACTTAACTTTAAAAGTTTTTCTTCTGTAATTGTTGAACGGG 

ATAAGKIAG^TACTAGAAACCAAAACTCAGAAAATG 

TTAAGTGTTGTATTCTTTTTCATTGGGT^ 

AGGCATGCAGTTTGTCCATTGTGACAGTTTGTTTAATAAAACCAC^ 
AAGATTAAAATCTAACTGGAAAGTCAGC^ 
GAGTCACAGATATAAAAATAGAAATTCTGA 
TTAGGAGTCTTTAACATTGGKICAGCATCT 

AAGAATTAAGTTTATTAATTAGGCAATTTATGTCTGTGATAATTCTTACGGGA 

GATTTGATTGGAAAGCAGTTTGGGAAGAAAGTGCTGCT^ 

TTGG^ACATAAACTTTTTGACTTCAAT 

ID WO: 5&^>A557535_*i ; 
AGTAAGGCCCCGCGGGCGTCCTGGCCGCCATGTGCACCGTAGTGGACCCTCGCATTGTCC 
GGAGATACCTACTCAGGCGGCAGCTCG 
TCCAGGTGAGTGGCCTGGGCCCTCCAGTC 

GACAGGAGAGAAACTGGCCTTCTTGGGCCCCAGAGCACAGCCCCTCCTGGCCT^ 
GCCTCCGACTCTCTCCCCAGGAGTTTGGGGACCATCCCAACATCATCA 
TGATCCGGGCAGAGAACGACAGGGACATTTAC^ 
TGAACGCAGTCATCCGGAAGGGCGGCCTGCTGG^^ 

ACC^GCTCCTGCGGGCCACCCGGTTCCTCCACTCGGGGCACGTTGTGCACCGGGACCAGA 
AGCCGTCCAATGTGCTCCTGGATGCCAACTGCACAGTGAAGCTGTGTGACTTTGGCCTGG 
CCCGCTCCCTGGGCGACCTCCCTGAGGGGCCT 
CCACACGCTGGTACCGAGKIACCGG&GGTGCTC 

GCCCCAGATAC^CCCTTGGGGTGGACATGTGGAGTCTGGGCTGTATCCTGGGGGAGATGC 
TGCGGGGGAGACCCCTGTTCCCCGGCACGTCCACCCTCCACCAGCTGGAGCTGATCCTGG 
AGACCATCCCACCGCCATCTGAGGAGXXXAGGCCACGACAGACGCTGGATGCCCT 
CGCCAGACACCTCCCCAGAGGCCTTGGACCTCCTTAGGCGACT 

CGAGCGACGAGTGGGCACGAGAGGCTVG^ 

TCTCTGTGCCTGAGTACCGCAGCCGCGTCTATCAGATGATCCT 

GCGGCACCTCGAGAGAGAAGGGCCCGGAGGGTGTCT 

AACCCAGAGTCCGACCCTCAGCTX5CCTTCTAG 

CCCAGAGCAGCCCAGKjCCATGACCCroCCGAGCACGAGT 

TTCCCAGGCAGAACTCCGCTCCCCTGOTCCAAACTGCTCT 

CCCCTGGGGCGAAGGAAGCGCCCCCCTTGACACTCTCGCTGGTGAAGCCAAGCGGGAGG^ 
GAGCTGCGCCCTCCCTGACCTCCCAGGCTC 

GGGGTGACTGGAACCGGGGCGGTGGGGTGAGGGTGGCCAGCGTACAAC7VGGTCCCT 

GGCTTCCTCCGGAGGCCCGGCCCGGCCGGAGGATGTTCAGCACCTCTGCCTTGCAGGGTG 

CCCAGGGGGGTGCCAGGGCTTTGCTTGGAGG 

ACTCGGCACTGKX3CCACCTGCCCCT 

CTTCACCTGGCCCTCTGTTCCTGC^^ 

CACCCCTTAGCCCTCCCTGCTTTGCCTGGCCCGTTGAAGTTCCAGGGAGCTTGCCCGGGT 
CTCCTCGGGGGAGCAGATGAGGGCCCTGCCC 

SEQ ID NO: 57N28606_H, MOK_H 

ATGAAGAACTATAAAGCAATTGGCAAAATAGGAGAGGGAACGTTTTCTGAAGTTATG 
ATGCAAAGCCTGAGAGATGGAAACTACTATGCATGTAAACAAATGAAGCAGCGC 
AGTATTGAGCAAGTCAACAACCTACGAGAGATCCAAGCACTGAGGCGCCT 
CCAAACATTCTTATGTTGCATGAAGTGGTTTTT 

ATATGTGAACTTATGGACATGAATATTTATGAGCTAATACGAGGGAGAAGATA 
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TCAGAAAAAAAAATTATGCACTATATGTACCAGTTATGTAAGTCCCTGGATCATATTCAC 

AGAAATGGAATATTTCACAGAGATGTAAAACCAGAAAATATACTAATAAAGCAGGATGTC 

CTGAAATTAGGGGACTTTGGCTCCTGCCGGAGTGTCTATTCCAAGCAGCCGTACACGGAA 

TACATCTCCACCCGCTGGTACCGGGCCCCGGAGTGTCTCCTCACTGATGGGTTCTACACG 

TACAAGATGGACCTGTGGAGCGCCGGCTGTGTGTTCTACGAGATCGCCAGTCTGCAGCCC 

CTCTTTCCTGGAGTAAATGAACTGGACCAAATCTCAAA 

CCCGCTCAGAAGATCCTCACCAAGTTCAAAC^GTCGAGAGCTATGAATTTT 

TTTAAAAAGGGATCAGGAATACCTCTACTAACAACCAACT 

CTCCTGCACGCAATGGTGGCCTATGATCCCGATGAGAGAATCGCCGCCCACCAGGCCCTG 
CAGCACCCCTACTTCGAAGAACAGAGGAAAACAGAGAAGCGGGCTCT 
A7LVJCTGGCTTTCCGGAGC^^ r*C&£ IC^^^-^dTQCC^^/VT 

TCCAAGGAGGGCAGAAAG^GAAACAGTCCOT^ 
CGAGGACCGGCCTATGTCATGGAACTGCCCAAACTAAAGCTT^ 

TCGTCTTACTCCAGCCCCACGCTGCAGTCCGTGCTTGGATCTGGAACAAATGGAAGAGTG 
CCGGTGCTGAGACCCTTGAAGTGCATCCCTGCGAGCAAGAAGACAGATCCGCAGAAGGAC 
CTTAAGCCTGCCCCGCAGCAGTGTCGCCTGCCCACCATAGTGCGGAAAGGCGGAAGATAA 

SEQ ID NO: 58_AB023153_H, ICK_H 
ATGAATAGATACACAACAATCAGGCAGCTCGGGGATGG 

GGAAGAAGCATTGAGTCTGGGGAGCTGAT CGCTATTAAAAAAATGAAAAGAAAATTTTAT 

TCCTGGGAGGAATGCATGAACCAACGGGAGGTTAAGTCITTAAAGAAGCTCAACC^ 

AATGTAGTCAAATTAAAAGAAGTTATCAGGGAAAATGATC^TCTTTA 

TACATGAAGGAAAATCTTTACCAGCTCATTAAAGAGAGAAATAAGTTGTTTCCTGAGTCT 

GCTATAAGGAATATCATGTATCAGATATTACAAGGACTCGCATTTATTCACAAACTCGGC 

TTCTTTCATCGAGACITAAAGCCTGAGAACCTC 

ATTGCAGACTTTGGTTTGGCCCGAGAAATACGATCAAAACCTCCATATACAGATTATGTA 
TCTACCAGATGGTACAGGGCTCCAGAAGTACTCCTGAGGTCTACCAACTACAGCTC 

AAGACTGACTGGCCTGAAGGCTATCAACTTTCAAGTGC^TGAACTTCCGTTGGCCACAG 

TGTGTACCCAATAACTTAAAGACCTTGATTCCCAATGCTAGCAGTGAAGCAGTCCAGCTC 

CTGAGAGACATGCTTCAGTGGGATCCCAAGAAACGACCTVACAGCTAGTCAGGCACTTC^ 

TATCCTTACTTCCAAGTTGGACACCCACTAGGCAGCACCACACAAAACCTT 

GAAAAACCACAGAAAGGCATCCTGGAAAGGGCAGGCCCACCTCCTTATATTAAGCCAGTC 

C(^CCTGCC(^GCCACC^GCCAAGCCACACACACGAAT 

AGCCAGCCCCCTCTGCATCTCACGTACCCCTACAAAGCAGAGGTCTCCAGGACAGATCAC 

CCAAGCCATCTCCAGGAGGACAAGCCAAGCCCGTTGC 

CATCCACAGTCGAAAATCACAGCTGGCCTGGAGCAC^ 

AGTAGGAGAAGGTGGGGTCTTATTTCCAGGTCAACAAAGGAT^ 

TTGGATGACTTGGATTTCAGTCCATCCCTCAGC^ 

CAGAGTGATGACACTCTCTGCAGGTTTGAGAGTGTTTTGGACCTGAAGCCCT 

GTGGGCACAGGAAACAGTGCCCCCACCCAGACGTCATATCAGCGGCGAGACACGCCCACC 

CTGAGATCTGCAGCCAAGCAGCACTATTTGAAGCACTCTCGATACTTGCCTGGGATCAGT 

ATAAGAAATGGCATACTCTCGAATCCAGGCAAGGAATTTATTCCACCTAATCCATGGTCT 

AGTTCTGGCTTGTCTGGAAAATCTTCAGGGACAATC 

GTTGGTTCCAGCTCTACAAGTTCTAGTGGACTGACTGGAAACTATGTCCCTTCCTTTCTG 
AAAAAAGAAATCGGTTCTGCTATGCAGAGGGTACACCTAGCACCTATTCCAGACCCTTCC 
CCTGGTTATTCCTCCCTGAAGGCCATGAGACCTCATCCTGGGCGACCATTCTTGGACACC 
CAGCCTAGAAGCACTCCTGGGTTGATACCACGGCCTCCAGCCGCCCAGCCAGTGCATGGC 
CGGACAGACTGGGCTTCCAAGTACCCATCCCGGCGGTGA 
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SEQ ID NO: 59_AA839940_M 

AGCAGCAACAATGGTGGCATGAGTGCAGAGGAGGAGATAGGGCCTGGGGCTGAGCCTATG 

AGAGGACCAAGCTTGGCTACAAGGGACTGGAGAGATGAGACTGTTGGGACCACAGACCT 

CAGCAAGGCATAGACCCAGGAGCAGTGAGCCCTGAGCCTGGGAAGGACCACGCAGCCCAG 

GGCCCAGGAAGAACTGAAGCTGGAAGGGTATCTTCTGCTGCAGAGGCTGCCAT 

CTAGATGACAGCGCAGCACCCCCAGCCCCITTT^^ 

ACCCTGATCTCAGCAGGCTACACGGTATCCCAACATGAAGTCTTAGGAGGGGGTCGGTT^ 
GGCCAGGTGCACAGGTGTACAGAGAGGTCTACAGGCCTTGCACTGGCAGCCAAGATCATC 
AAAGTGAAGAACGTAAAGGACCGGGAGGATGTGAAGAATGAG^ 
CTCAGCCACGTAAACTTGATCCAACTTTATGAT^ 

CTGATCAI GC^GTATGTG^JATGkSAGGCGft ACTCTTTGACrGGATCrLu L r i J ACL JIG TAC 
CACCTCACTGAGTTGGATGTGGTCTTC^ 

CTGCATCAGCACTATATCCTGCACCTGGACCTCAAGCCTGAGAACATATTGTGTGTCAGC 

CAGACAGGGCATCAAATTAAGATCATTGACTTT^ 

GAGAAGCTAAAGK3TGAACTTTGGTACTCCGGAGTTCCT 

GAGTTTGTGTCATTTCCAA(^GACATGTGGAGTGTGGGAGTTATCACCTACATGCTACT^ 

AGTGGTTTGTCCCCATTTCTAGGGGAGACAGATGCAGAGACCATGAATT^ 

TGCAGCTGGGATTTCGATGCTGATACCTTCAAAGGGCTGTCGGAGGAAG 

GTTTCCCGGTTACTGGTCAAAGAGAAGAGCTGTAGGATGAGCGCCACACAGTGCCTGAAA 

CACGAGTGGTTAAATCACCTGCCTGCCAAAGCCTCGGGCT 

CAACAACTGCTGCAGAAATATATGGCTC^GAGTAAATGGAAGAAACATTTCCACGTGGTC 
GCTGCAGTCAACAGGCTACGGAAATTTCCAACGTGTC 
CACTGGGCCTGGGAATTCTTGAGGCAACACGAAG^ 
TTTTATGTAGATTGGCGCTTTGCTATTATTGATTTCT 

AGGAAGCAAGAAAGAAAGAAAAGAAGAAAAGGGGGAAGAAAAGGAAAAGGCA 



GAATGTTTTTCTGCCTCGTAAGK^CAGCAGGTCTCATATGCTGCTTG 

rrCCTTTTGGTAATA^ 

I^TCAAATTTGAATTCTAAACTTGTeAT 

GAAGAGGGAGGAATTAGGTCCAACAGTGGGGGATGAATTTGACCGAAACA 
TTCTTAAAGAATTAATAAAATATATTTTTAAAGGAG 

SEQ ID NO: 60_AA460132_H 

GGAACCTCAGGCTTCAGAGAGCCGAAAAGTTGG 

TGTCCGGGGTGGACGCATTCGGGTAGCCGAAGAAGTCCG^^ 

GGATTTCCGAAGCGAGCCGAAGCAT CGCGACAGTTTTCAGAGACAGCTGAT CGGTTGGAG 

CTGTTGCGCCX^GCAGTCATGGCGGCGGCCAGAGCTACTACGCCGGCCGATGGC 

CCCGCCCCGGAGGCTGAGGCTCTGGCCGCAGCCCGGGAGCGGAGCAGCCGCTTCTTGAGC 

GGCCTGGAGCTGGTGAAGCAGGGTGCCGAGGCGCGCGTGTTCCGTGGCCGCTTCCAGGGC 

CGCGCGGCGGTGATCAAGCACCGCTTCCCCAAGGGCTACCGGCACCCGGCGCTGGAGGCG 

CGGCTTGGCAGACGGCGGACXjGTGCAGGAGGCCCGGGCGCTCCTCCGCTGTCGCCGCGCT 

GGAATATCTGCCCCAGTTGTCTTTTTTGTGGACTATC 

GAAATTGAAGGCTCAGTGACTGTTCGAGATTATACT 

ACTCCCCAGGGTCTCTCCAACTITAGCCAAGACAATT 

GATGAAGACCTCATTC^TGGTGATCTCACCACCT 

GAACAGCTGAACATTGTGCTCATAGACTTT 

GATAAGGGAGTAGACCTCTATGTCCTGGAGAAGGCCTTCCTCAGTACCCATCCCAACACT 
GAAACTGTGTTTGAAGCCTTTCTGAAGAGCTACTCCACCTCCTCCAAAAAGGCCAGGC 
GTGCTAAAAAAATTAGATGAAGTGCGCCTGAGAGGAAGAAAGAGGTCCATGGTTGGGTAG 
AAGAATGTGTATGACAACCACACACAGTGAAGCTCTTTTTTCAAAGTAAATTTGAAGAAA 




ITTTTTATTAAAAGCCCTAG 
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TGCTACAAGTATGAGATGAGATCTAAGTAAAGGTGTTAAGATATTTTTAAGTGGTATGTG 
ATCGTGTCATTATCATCTGCACTTCACTCAAGAG 

AGGCAGAATTGGGTATTTAAAGTAAATTGAGGACAGGCTTCTCCCTVGATTGTGACATGT^ 
TATCTCAGATACATGGGTGTGGCATTGAACCACATAATGAGAACATTAT^ 
TCCTTGTGAGAC^GGATGAAGTCTCAGTTGCTGATACTCGCTGAGCTTACTGGCCCTCT 
AACCCAGTGTTTTTTTTTGTTGTTGTTGTGTACA 

T^ATGGGATACAACCAGCATTTTAAAAAATGAAATAGAATACAGCATGG 

SEQ ID NO: 61_SGK034_H 

CAGAGAGAGAAGGTAAACCAAGGGAAGATC 

GACACGGAGGAGGGGGTAGAGGTGGTGTGGAACGAGCT 

TTCGCGGC^CfCC^G^ 

,CGGAACATCX5TGAAGTTCiCACAAGT^ 

ATCTTCATCACAGAGTACGTGTCATCAGGCAGCCTCAAGCAAT^ 
AAGAACCACAAGGCCATGAACGCCCGGGCCTGGAAGCGCTGGTGCACGCA 
GCGCTCAGCTTCCTGCACGCCTGCAGCCCCCCAATCAT^ 
ACCATCTTCATTCAGCACAACGGCCTCATCAAGATCGGCT 

TCCAATGCACTTCCAGATGATCTCCGAAGCCCCATCCGCGCTGAGCGAGAGGAACTTCGG 
AACCTGCACTTCTTCCCCCCAGAGTATGGAGAGGTGGCCGATGGGACCGCTGTGGACATC 
TTCTCCTTTGGGATGTGTGCGCTGGAGATGGCTGTACTGGAAATCCAGACCAATGGGGAC 
ACCCGGGTCACAGAGGAGGCCATTGCT 

CGGGAGTTCATCCTTTGCTGCCTGGCCCGGGACCCTGCCCGCCGGCCCTCTGCCCACAGC 

CTCCTCTTCCACCGCGTGCTCTTCGAGGTGCACTCGCTGAAGCTCCTGGCAGCCCACTGC 

TTCATCCAGCACCAGTACCTCATGCCTGAGAATGTGGTG^^ 

GACCTGCACGCGGTCTTGGCGGAGCTTCCCCGGCCCCGCAGGCCCCCGCTGC^ 

TACTCGGAAGTCTCCTTCATGGAGCTGGACAAATTCCTGGAGGATGTCAGGAATGGAATC 

TACCCACTGATGAACTTTGCAGCCACTCGACCCCTGGGGCTGCCCCGTGTGCTGGCCCCA 

CCCGCGGAG(^<^TCCAAAAGGCC^AGACCCCa»CGCaAG* CCCr rTTGACTCTGAGACC 

AGAAAGGTCATCCAGATGCA 

CTCACTCTGCTTCTGGTGCTGGAAGACCGGCTGCACCGGCAGCTGACCTACGACCT 

CCAACGGACAGCGCCCAGGACCTCGCCTCGGAGCTCGTGCACTATGGCTTCCTCCACGAG 

GACGACCGGATGAAGCTGGCCGCCTTCCTGGAGAGCACCTTCCTCAAGTACCGTGGGACC 

CAGGCCTGACCCGGAGCCCCAGCCCCAGGGGACCATGCCGGGGTGOT 

ATGTTGGGGAGACTCCAGCACCGTGGGGCTGCCCTCCTCCATGCGCCTGGGAGC^ 

GCCCCGGTAGTGAAGGAACCCCCCGTCTCCTGAGAGTGGGGCTGACCCTGCCTTGGGCGC 

CGAGGGGTTGGGGGGTGGGTGTGGGGGAGCCGTTAGGCCTCCCAGGTCCTTAGGA 

GTTGCCCCCAGAACCCCTTCCCATATCCTC 

GCCTGGCTGGGGCCACTGCCTCCTCAGCATGCAGGAGGCTC 

TCTGGGGCTTGGGGGTGAGGGTCAGCCCTGGACAGACCTOTGCCCAGGGAACTGCTC 

GGGGTCTGGGAGAGCAGCCATCCCCTGCTGGCACCATAGACCC^ 

AGGAAGCCAGCGGTGACACACCTGCAGGTGTCAG^ 

TGGCAGGAGAAACAGACCACAGAGAGGTCTGGAGTTGAGGCTGTTGTCAG 
GGTCCCACACAGCTCTGCCCTAGAGCCACCTCTTTGACCCTT^^ 

AACTTGCAGCCCCTCTGCAGATCTCCTCTGGCCACTGCAGCCCCTCCAATGGGCTTTTTC 
TCTCATGCATTCCCTGGCCTGGAGGCGTCA 

TCACAGCCCCTCCATGTTACCTCCCGCACCTCCTCCCTGGGGCAGCTGCTCCCTGGGCCT 
CTGAGGATGTCAGCTCCTGGCTCCCTGCCTCTCTCCCACTCCACTCCTGGCTCAGTCTTA 
GAGATTTCTATGCCCTCATGGATTCTACCCCTGCCTTCCTGGCCTCTTGATTCTTGGCTT 
GCCTCTCCTCCAATTCCAAACTTAGTGAAATGGCCTTAAGCATTTTAAACTGTATGTAT^ 
CATTAGCGCATTCATGCCTTTCTAAACGCATTT 
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TGTATTAGTTTTATACTGCCGCTGTAAAAT^ 

TTATTGCAATTCTGTAGGCTGGAAGTCTGACTATGGGTCTCACTGGAOT 

TGGCAGGCTGCCTTCCTTCCTGGAGGTTCTAGGGGAC^ 

CTGCTGGCAGAATCCACATCCTTTCGGTGGCAG 

TGTAAACTAAGGCCACTTCCAGCTTGTAGAGGCTGCCTACATTCCTTGGCTCTTGGCCCC 
CTCCTCCATCTTCAGAGCTAGCAGGTTCAGTCT 

TGCAGACAGGAAAGGTTGTCCCTAAGGACTCATGAGATTAGGTTGGGCCCAGCCAGA^ 
TACATGATAATCTCCCTCCTCAAGX3TTT 

GCCATGTAAACTAACATTCACTGGTTCCAGGGATTAAGGAATGAACCTCTTTTGTTGGGG 

AAGGGTGGCATTCTGCTGACC7VCAGCACTCCAACCAAAAGCCAAAA 

TACTAACGCATATCAAATAAATTAAAGGTACA^^ 

CTAAAGTAATTTCCATATCCTAGATGGAT^CCCTCATGCTAAACTGTCTGATTATGCATG 

GTTCTAAATGGTTTCAGTGGCAAATACATAACATTGTACTACTGATT 

AAGC 

SEQ ID NO: 62_AA103218_M SGK034_M 

CCACGCGTCCGCACCAGAGTATGGCGAAGTCAATGATGGGACTGGCTTTGTGGACATCTT 

CTCCTTCGGGATGTGTGCACTGGAGATGGCT 

CAGAGTCACAGAAGAGGCCATCGCTCGAGCCAGGCACT 

GGAATTCATCCTCTCCTGCCTGGCCCGGGACCCTGCCCGCCGACCCTCAGCCC^ 
CCTCTTCCACCGAGTGCTCTTTGAGGTGCACTCGCTGAAGCTGCTGGCA 
CATCCAGCACCAGTACCTCATGCCTGAGAATC 
CCTCCATGCAGTTTTGGCTGAGATGCCGCAGCCC 

CTCAGAGGTCTCCTTCTTGGAGCTGGACAAATTCCTAGAGGATGTCAGGAACGGGATCT^ 
TCCACTGATGAACTTTGCGGCTGCTCGGCCCTTGGGGCTTCCCCGTGTGTTGGCCCCACC 
CCC^GAGGAAGCCCAAAAGGCCAAAAOTCCAACGCCAGAACCCTTTGACTCG 

GW,GGTC^TCCAGATGC^^^^ 
TAC?CTGCTClTGGTGCT ; i(^ 

AACGGACAGTGCCCAGGACCTCGCTGCTGAACTAGTGCATTATGGCTTCCTGCACGAG^ 

TGACAGGACAAAGCTAGCAGCCTTTCTGGAGACCACTT 

AGCGTGACCTTCCCAGTCCTGACGGCCCAGCAGAGATACAGGGGCT 

TGGCAAAGAGCCCCCACACTGCTCAAAGCTGCCTTCTGCCTGTGTTCCCTGGAACTGA^ 

ACAGGCCCTGCTAGTGAAGACACCCCCACCCCCCAGCTTTCTGCAGCAGTGTGGGACCCT 

GGGGTGGTGATGGAGCCCTGAGCCTGGACGAGAGTGGATACAGGTCAGTTAGGGGAACCG 

CTCCATCTGGTACTAGACAACAGCCATGCCTTCAGGTGGCATAGAAAC 

CCTGAACTCAGGTGTCACAGTGOTGGGCATCAGGCAGACCAGACCT 

ACTGTAGACTAGATAGCTTGGAGTTGAACCCATGGCCAGGGAATTCCTTGGTCCTC 

GACCAGTCCTGATCCCTTGCAGACCTGCCT 

GAGACCAGGACCTGTGTCCTCCCCAAAGCCCTT 

TCTGGCCTAGGGGCTCAGGGGTCAGGCATCCTCCACATTCCCTCCCTGGGGAAGTTGTGT 

GTTTGAGTTGAGGATGTGGGTTCCTGGCTC^ 

TCTTACTGGTTTCAAAGTCCTGATGAACGCTTCCCCTCAG^ 

TTCTTGAACTGCCTCTCTCCCTy^CTTCAAACCAGGTCTTAAA 

ATAAATGTAATGCAGTCACGGTCCTTTTTAAACACriTTGTGTA 

ACTATTGTATTAGX3AATAGTTCCACATTGCTC 

TTTGAGACGACACACACACACACACACACA 

CATCAAGTGTGATCCAGGCTCTCACTAGATTAATACCCAG 

CTGGGACTTACCTCCTGCTCCTTCAAGCT 

GGCAGAAATCCCTATTTTCTCAACAGCTGCCAACTAAGAACCCCTCTCAGCTTCTAGAGG 
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CCACCAACTTTTCTTAGTTCTTCTTTCTCC 

CTTTGTCCTGGGCTAGCTGACTGGCTTGCCACTGCTGGGAAGAGTTGGGGCCTTTTGTGA 
GTAGGTTGGACCCACCAGGATAACCGAGGATGATCCCCTTCTCAGGGTCTATAGATGAAC 
CACACCTGCGCAGTTCCTTCTGCTGTCATCCTGGGCTTTGGTGCTTGGAGAACAGCCGTG 
GGCGGTGGGTGTTGTTACTGTGGTACCTACCATGCCATCTTAACCG/^AA 
AATAAAACAGATTTGTCATGGGACATCTAATAAATTAAATGAACTCTG 

SEQ ID NO: 63JNEK7_H, N34132_H 

CACGAATCCGAGCCCGCTCGCCTCTCTCCAGCGAACCGACCATGTCTGGCGGCGCCGCAG 
AGAAGCAGAGCAGCACTCCCGGTTCCCTGT^ 

ACGGCTCCAGCTCCGATTCCTCCGTGGG , 

TG^CCGGd*^^ 

GGGCGGCCGCGACCACTACCACCACTGAGCACCGCTTCTTC 

ACTCCAATGCCACTGCACTGGAGCTTCCCGGCCTTCCTCTTTCCCTGCCCCAGCCCAGCA 
TCCCCGCGGCTGTCCCGCAGAGTGCTCCACCGGAGCCCCACCGGGAAGAGACCGTGACCG 
CCACCGCC^CTTCCCAGGTAGCCCAGCAGCCTCCAGCC 

CCGTCGCGGGCCCTGCCCCCTCGACTGTCCCCAGCAGTACCAGCAAAGACCGCCCAGTGT 
CCCAGCCTAGCCTTGTGGGGAGCAAAGAGGAGCCGCCGCCGGCGAGAAGTGGCAGCGGCG 
GCGGCAGCGCCT^GGAGCCACAGGAGGAACGGAGCCAGCAGC^ 
TGGAGACCAAGGCCGTGGGAATGTCTAACGATGGCCGCTTTCT 
TCGGCAGAGGCTCCTTTAAGACGGTCTACAAAGGTCTGGACACTGAAACC^ 
TCGCCTGGTGTGAACTGCAGGATCGAAAATTAACAAAGTCTGAGAGGCAGAGATTTAAAG 
AAGAAGCTGAAATGTTAAAAGGTCTTCAGCATCCCAATATTGTTAGATTTTATGATTCCT 
GGGAATCCACAGTAAAAGGAAAGAAGTGCATTGTTTTGGTGACTGAACTTATGACGTCTG 
GAACACTTA/^AACGTATCTGAAAAGGTTTAAAGTGATGAAGATCAAAGTTCTAAGAAGCT 
GGTGCCGTCAGATCCTTAAAGGTCTTCAGTTTCTT 
ACCGCGATCTTAAATGTGACAACATCTTTAT^ 

, v^.-'AGGTACCC ; 

CAGAGTT^TGGCrc^ 
CTTTTGGGATGTGCATGCTTGAGATGGCTAC 
ATGCTGCGCAGATCTACCGTCGCGTGACCAGTGGGGTGAAGCCA^ 
TAGCAATTCCTGAAGTGAAGGAAATTATTGAAGG^ 
GATATTCCATCAAAGACCTTTTGAACC^TGCCTTCT^ 

TAGAATTAGCAGAAGAAGATGATGGAGAAAAAATAGCCATAAAATTATGGCTACGTATTG 
AAGATATTAAGAAATTAAAGGGAAAATACAAAGATAATGAAGCTATTGAGTTTTO 
ATTTAGAGAGAGATGTCCCAGAAGATGTTGCACAAGAAATGGTAGAGTCTGGGTATGTCT 
GTGAAGGTGATCACAAGACCATGGCTAAAGCTATCAAAGACAGAGTATCATTAATTAA^ 
GGAAACGAGAGCAGCGGCAGTTGGTACGGGAGGAGCAAGAAAACAAAAAGC7VG 
GCAGTCTCAAACAGCAGGTAGAACT^TCCAGTGCTTCCCAGACAGGAATCAAGCAGCTCC 
CTTCTGCTAGCACCGGCATACCTACTGCTTC 

TAGAACCTGAAGAACCTGAGGCAGATCAACATCAACAACTACAGTACCAGCAACCCAGTA 
TATCTGTGTTATCTGATGGGACGGTTGACAGTGGTCAGGGATCCTCTGTCTTCACAGAAT 
CTCGAGTGAGCAGCCAACAGACAGTTTCATATGGGTTCCCAANNCAT 
CTACAGGCACAGTCCCAGGGCATATACCTTCTACTGTC 

GGGTATATCCACCCTC^GTGTGCAGCAGGGAATACAGCAGACAGCCCCTCCTCAACAGA 
CAGTGCAGTATTCACTTTCACAGACATCAACCTCCA 
TGAGTCAGCCTCAAGCTCCACAAGTCTTGCCTCAAGTATCAGCTGGA 
AGGGAGTCTCTCAGGTTGCTCCTGC^GAGCCAGTTGCAGTAGCACAGCCCCAAGCTACC 
AGCCGACCACTTTGGCTTCCTCTGTAGACAGTGCAC^ 
GTGATGGCAATGAGAACGTCCCATCTTCCAGTGGAAGG 
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GGCATTACCGAAAATCTGTAAGGAGTCGCTCTCGACATGAAAAAACTTCACGCCCAAAAT 
TAAGAATTTTGAATGTTTCAAATAAAGGAGACCGAGTAGTAGAATGTCAATTAGAGACTC 
ATAATAGGAAAATGGTTACATTCAAATTTGACCTAGATGGTGACAACCCCGAGGAGATAG 
CAACAATTATGGTGAACAATGACTTTATTCTAGCAATAGAGAGAGAGTCGTTTGTGGATC 
AAGTGCGAGAAATTATTGAAAAAGCTGATGAAATGCTCAGTGAGGATGTCAGTGTGGAAC 
CAGAGGGTGATCAGGGATTGGAGAGTCTACAAGGAAAGGATGACTATGGCTTTTCAGGTT 
CTCAGAAATTGK3AAGGAGAGTTCAAACAACCAATTC 

TAGGCATTCCTACCAGTTCTTTAACTCAAGTTGTTCATTCTGCGGGAAGGC 
TGAGTCCTGTGCCAGAAAGCCGATTACGAGAATCAAAAGTTTTCCCCAGTGAAATAACAG 
ATACAGTTGCTGCCTCTACAGCTCAGAGCCCTGGAATGAACTTGTCTCACTCT 
CCCTTAGTCTA(^CAGGCCTT^CTGAA<CT^ 

TAAGTAGCATTGGTGGAGTCCCAACGACAGCAGCAGCCACAG 
GCAGCCCTCCTAATGACATTTCCACATCAGTAATTCAG 
AAGAGGGGATTGCTGGAGTTGCCACCAGCACAGGTGTGGTAACTTC^ 
TACCACCTGTGTCTGAATCACCAGTACTTTCCAGCGTAGT^ 

CAGTTGTCTCAATATCTACTACATCCCCGTCACTTC^GTCCCC^CATCCACATCTGAGA 

TCGTTGTTTCTAGTACAGCACTGTATCCTTCAGTAACAGTTTCAGCAA 

CAGGGGGCAGTACTGCTACCCCAGGTCCTAAGCCTCC^GCTGTAGTATCTCAGC^GGCAG 

CAGGCAGCACTACTGTGGGAGCCACATTAACATCAGTTTCTACCACCA 

GCACAGCTTCACAGCTGTCCATTCAGCTTAGCAGCAGTACTTCTACTCCTACTTT 

AAACCGTGGTAGTTAGCGCACACTCACTAGATAAGACATCTCATAGCAGTACAACTGGAT 

TGGCTTTCTCCCTCTCTGCACCATCTTCCTCTTCCTCTCCTGGAGCAGGAGTGTCTAGTT 

ATATTTCTCAGCCTGGTGGGCTGCATCCTTTGGTCATTCCATCAGTGATAGCTTCTACTC 

CTATTCTTCCCCAAGCAGCAGGACCTACTTCTACACCTTTATTACCCCAAGTACCTAGTA 

TCCCACCCTTGGTACAGCCTGTTGCCAATGTGCCTGCTGTACAGCAGACACTAATTCATA 

GTCAGCCTCAACCAGCTTTGCTTCCCAACCAGCCCCATACT 



GGTCTCTGT^C^GTGAACACAGCT 
CCTCACTAGTCATAGAGAGCACTGTCACACCAGGCATCCCAACTACTGCTGTTGCACCAA 
GCAAACTCCTGACTTCTACCACAAGTACTTGCTTACCACGAACCAATTTACCACTAGGAA 
CAGTTGCTTTGCCAGTTACACCAGTGGTCACACCT^ 

CTACTACATCAGGAGTGAAACCTGGAACTGCTCCCTCCAAGCCACCTCTAACTAAGGCTC 

CGGTGCTGCCAGTGGGTACTGAACITCCAGCAGGTACTCTACCCAGCGAGCAGGTGCCAC 

CTTTTCCAGGACCTTCTCTAACCCAGTCCCAGCAACCTCTAGAGGATC 

TGAGAAGAACACTTAGTCCAGAGATGATCACAGTGACTTCTGCGGT^ 

TGGCGGCTCCAACAGC^TCACAGAAGCAGGAACACAGCCTCAGAAGGGTGTTTCTC^G 

TCAAAGAAGGCCCTGTCCTAGCAACTAGTTCAGGAGCTGGTGTTTTTAAG^ 

TTCAGGTTTCTGTTGCAGCAGACGGTGCCCAGAAA 

CAAAGTCTGTTCATTTTGAATCCAGCACCTCAGAGTC 

CAGAGAGTACCTTGGTGAAACCAGAGCCGAATGGC^TAACCATCCCTGGTATCTCTTCAG 

ATGTGCCAGAGAGTGCCCACAAAACTACTGCCTCAGAGGCAAAGTCAGACACTGGGCAGC 

CTACCAAGGTTGGACGTTTTCAGGTGACTyVCTACAGCAAACAAAGTG 

TATCAAAAACTGAGGACAAGATGACTGACACAAAGAAAGAAGGACCAGTGGCATCTC^ 

CTTTTATGGATTTGGAACAAGCTGTTCTTCCTGCTGTGATACGAAAGAAAGAGAAGCCTG 

AACTGTCAGAGCCTTCACATCTAAATGGGCCGTCTTCTGACCCGGAGGCCGCTTTTTTAA 

GTAGGGATGTGGATGATGGTTCCGGTAGTCCACACTCGCCCCATCAGCTGAGCTCAAAGA 

GCCTTCCTAGCCAGAATCTAAGTCAAAGCCTTAGTAATTCATTTAACTCCTCTTACATGA 

GTAGCGACAATGAGTCAGATATCGAAGATGAAGACTTAAAGTTAGAGCTGCGACGACTAC 

GAGATAAACATCTCAAAGAGATTCAGGACCTGCAGAGTCGCCAGAAGCATGAAATTGAAT 
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CTTTGTATACCAAACTGGGCAAGGTGCCCCCTGC^ 

TTTCAGGGAGJUVGACGACGACCCACTAAAAGCAAAGGCAGCAAATCTAGTCG 

CCTTGGGGAATAAAAGCCCCCAGCTTTCAGGTAACCTGT 

TCTTGCACCCCCAGCAGACCCTCC^CCCTCCTGGC^CAT^ 

AGCTGTTACAGCCCCTTAAGCCATCTCCCTCCAGTGACAACCTCTATTCAGC 

GTGATGGTGCCATTTCAGTACCAAGCCTTTCTGCTCCAGGTCAAGGTA^ 

TCATCGTCCAAAAAC^TAAAATGGAGATGTTC 

GCGGGTTGGGAGACTAGCTGACCAGAACACAGCCTGTGTGTTGTACACTGAAGAAT 
GTGAAAAGGGAAGTGGAGTGATAATGAGAATCGGTGGGCTCACTGCTCCCATTAGGTGAA 
ATTACTTTTTTTCAAGGAATTACAGTGAAAAGTTACATCTGTGTGGCCT 
TCATTTGGGATTTGKSA^ 
■ AACK4TGTC 

CTTTTAAGTATGGGAGTGGCATACTAAAATGAATAACCTTACAATTC^ 
TAATCTACTTTC CAAATATAGCTCTGTTTATTAGTGATTGCTGAAAAAATTC C CACAGAG 
GAAAGAGCTTTTAGTCATATTAGAACAAGAATTGAAAAGAGTTGGGCAT^ 
GAATGAAAAAAATATAGGTACTGGCTTATGTGCCTTTGCCACAGTTTCA 
GATCAGTCTCTTCACAGGAAGAATGGACTTGATTGGT 

TATTCGAACTAAGAAAAGCTTCCGCATTTTGCAGATGGGTAGAATTAAGACCTAATATTT 
CATCTCTTACATATCTGACCTTCCCCCCAGAAGCTTGTTCTTCTGTGTGCCATCTTAGTG 
CATTTCACCACTCCAGCCTCAAGTTTCTAACAT 
TCTCTCTGTTCTACCCTCTTTTTCCCCTCTCAC7VGGCTGTGCGAA 

TGAACAGGTGACATTCAAACCTGGTGGCAGGAGGACCCGATTTCTGAGTACGCCCTGCTT 

GGCTCTTTGTGTGTAACACCTTTACTCCTTCCT^^ 

TGATGTTTCACGCAGTCCATTTTCATTTGT^ 

TGGCTGAATTACTGTTACCCTCAGAAGTTTGGGCCCCCACATTAA^ 

TCAAAATAACAAGTTATCTACZAAATTTCAATGTAACTTTCTGGTAG 

GGATCTGTGACAGAGAGTGGATATGGTATCTAGGCA^ 

^TQtAGA^ 

GAGAGAAATCAGCCAGACACC^TGGCGT^ 

GGCGGGAAGATTGCTTGAGGCCAGGAGCTCGAG^ 

CCATCTCT 

SEQ ID NO: 64_BCON3_H 

GCGGAGCGCAGCTGTGAGGGAGTCGCTGTGATCCGGGGCCCCGGAACCCGAGCTCGAGCT 

GAAGCGCAGGCTGCGGGGCGCGGAGTCGGGAGGCCTGAGTGTTCCTTCCAGCATGTCGGA 

GGGGGAGTCCCAGACAGTACTTAGCAGTGGCTCAGACCCAAAGGTAGAATCCTC^ 

AGCTCCTGGCCTGACATCAGTGTCACCTCCTGTGACCTCCACAACCTCAGCTGCTTCCCC 

AGAGGAAGAAGAAGAAAGTGAAGATGAGTCTGAGATTTTGGAAGAGTCGCCCTGTGGGCG 

CTGGCAGAAGAGGCGAGAAGAGGTGAATCAACGGAATGTACCAGGTATTGACAGTGC^ 

CCTGGCCATGK^TACAGAGGAAGGTGTAGAGGTTGTC 

ACGCAAGAACTACTVAGCTGCAGGAGGAAAAGGTTCGTGCTGTG 

ATTGGAGCATCTTAACATTGTTAAGTTTCACAAATATTGGGCTGACATO 

GGCC^GGGTCATTTTTATCACAGAATACATGTCATOT 

GAAGACCAAAAAGAACCACAAGACGATGAATGAAAAGGCATGGAAGCGTT^ 
AATCCTCTCTGCCCTAAGCTACCTGCACT 

GACCTGTGACACCATCTTCATCCAGCACAACGGACTCATGAAC^ 

TGACACTATCAACAATCATGTGAAGACTTGTC 

TGCACCAGAGTATGGAGAAGTCACTAATC^ 

CATGTGTGCACTGGAGATGGCAGTGCTGGAGATTCAGGGCAATGGAGAGTCCTCAT^ 
GCCACAGGAAGCCATCAGCAGTGCCATCCAGCTTCTAGAAGACCCATTACAGAGGGAGTT 
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CATTC^UU^GTGCCTGCAGTCTGA^ 

CCACCCAGCATTGTTTGAAGTGCCCTCGCT 

ACACCAACACATGATCCCAGAGAACGCTCTAC^ 

TGCCGTACTGGCTGAAATCCCTGCAGGACCAGGAAGAGAACCAGTTCAGACTTTGTACTC 

TCAGTCACCAGCTCTGGAATTAGATAAATTCCTT^ 

TCTGACAGCCTTTGGGCTGCCTCGGCCCCAGCAGCCACAGCAGGAGGA 

TGTCGTGCCCCCCTCTGTCAAGACTCC 

GGTGGTGCTGATGCAGTGCAACATTGAGTC^ 

ACTTCTGCTGAAGTTGGAGGACAT^CTGAACCGGCACCTGAGCTGTGACCTGATG 

TGAGAATATCCCCGAGTTGGCGGCTGAGCT^ 

CCAGAGGCGGTTGACTTCTCTGCTAGAAGAGACCTTG^ 

TGATCTGCGCTGTGGCTGTCCCTG^^ 
AGTATTACCCTGTGAAGCCCCTTCCCTCCTTC 

TGGTTCTGAGCATCATCCTTTCCCCTCCCCTCTCTTCCTCCCCTCTGCACTTTGTTTACT 
TGTTTTGCACAGACGTGGGCCTGGGCCTTCTCAGCAGCCGCCT^ 

CGCTGATCTGCCGGCTCCCGCCCAGCCTGTGTGGAAAGGAGGCCCACGGGCACTAGGGGA 

GCCGAATTCTACAATCCCGCTGGGGCGGCCGGGGCGGGAGAGAAAGGTGGTGCTGCAGTG 

GTGGCCCTGKSGGGGCCATTCGATTCGCCTC^^ 

GCT 

SEQ ID NO: 65_AA711829_M 

CTTAAGCAGTTTCTGAAGAAGACCAAAAAGAACCACAAGACTATGA^ 

AAACGCTGGTGTACACAGATCCTCTCTGCCCTAAGCTACCTGCACTCCTGTGACCCTCCC 

ATCATCCATGGGAACCTGACCTGTGACACCATC 

ATTGGCTCTGTGGCTCCTGACACTATCAACAATGACGTGAAGACTTGCCGGG 
AAGAACCTACACTTTTTTGCACC^ 

GGCGAGTCCTCATATGTGCCACAGGAAGCCATCAGCAGTGCCA : r 

TCATTACAGAGGGAGTTTATTCAAAAGTGCCTGCAGTCTGAGCCTG 

GCCAGAGAACTTCTGTTCCACCCAGCACTGTTTGAA^ 

GCTCACTGTATCGTGGGGCACCAACACATGATCCCAGAGAACGCTOT 

AAGAACATGGATACCAGTGCTGTACTAGCTG 

GTTCAGACTTTGTACTCTCAGTCACCAGCCCTAGAATTAG^ 

AGGAATG&K3ATCTACCCTCTGACAGCCTTTGGG 

GAGGAGGTGACATCACCTGTTGTGCCCCCCTC^ 

GAAGTGGAGACACGAAAGGTGGTGCTGATGCAGTC 

GTCAAACACCATCTAACACTTCTGCTGAAGCTGGAGGACAAATTGAACCGGCACCTGAGC 

TGTGACCTGATGCCAAATGAGAGCATCCCGGACTTGGCAGCTGAGCTGGTGCAGCTGGGC 

TTCATTAGTGAGGCTGATGAGAGCCGCCTG 

TTC^CTTCACC^GGAACAGTACACT 

TCACTTGAGCCAGGCCCCTAGCCAGGCTGTGGCTGTCCCTGGGCATGCTGCAGTCCTCOT 

GTCCCTTCTCCCCAGTCAGTATTACCCTTCGCGCCCATATTATTTAGGAGGGCTTTAGGG 

GCTCCCTGGTTGAGTATCACCCTGCCCCTTCCCCTCTCTTCCTCCCCTCTGCACTTTGTT 

TACTTGTTTTGCACAGACGTGGGCCTGGGCCTTCTCAGCAGCCACCTTCTAG 

TAGTAGCTGACCTGCTGCCTCCTGCCCTAC^ 

GGAAGCTGAGTTCTACAATCCCGCTGGGGCGC^TGGGCAGGAGAGAAAGGTGGTGCTGCA 
GGGGTGGCCCCCCGGGGGGGGCATTCGAATCACCTCAGTTGCTGCTGTAATAAAGTCTAC 
TTTTTGCT 
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SEQ ID NO: 66_AA099102_H 

ATGTCATCATGTGTCTCTAGCCAGCCCAGCAGCAACCGGGCCGCC^ 

GGGGGCAGGGGCAGCAGCAGCAGCGLAAAGCCAGAAGCCCTGTGA 

TCATCCTTGAGCATCCACCTGGGC^ 

GGCTGTGCTGTGGACCTCGGCTTGGCGCGGGACCGGCCCCTGGAGGCCGATGGCCAAGAG 
GTCCCCCTTGACACCTCCGGGTCCCAGGCCCGGCCCCACCTCTCCGGTCGCAAGCTGTCT 
CTGCAAGAGCGGTCCCAGGGTGGGCTGGCAGCCGGTGGCAGCCTGGACATGAACGGACGC 
TGCATCTGCCCGTCCCTGCCCTACTCACCCGTCAGCTCCCCGCAGTCCTCGCCTCGGCTG 
CCCCGGCGGCCGACAGTGGAGTCTCACCACGTCTCCATCACGGGTATGCAGGACTGTGTG 
CAGCTGAATCAGTATACCCTGAAGGATGAAATTGGAAAGG^ 
- TTGC^GTACAATGA AAATGACAATAC 
CTGMCCGGGAGGCCGCTTT^ 

GGAGGCTGCATCCAGCCCAGGGGCCCCATTGAGCAGGTC 

AAGAAGCTGGACCACCCCAATGTGGTGAAGCTGGTGGAG^ 

GACCATCTGTACATGGTGTTCGAACTGGTCAACCAAGGGCCCGTGATGGAAG 

CTCAAACCACTCTCTGAAGACCAGGCCCGTTTCTACTTCC^GGATCTGATC^yUVGGCATC 

GAGTACTTACACTACCAGAAGATCATCCACCGTGACATCAAACCTTCC^^C 

GGAGAAGATGGGCACATCAAGATCGCTGACTTTGGTGTC 

GACGCGCTCCTCTCCAACTACGTGGGCACGCCCGCCTTCATGGCTCCCGAGTCGCTCTCT 

GAGACCCGCAAGATCTTCTCTGGGAAGGCCAAGG^ 

TACTGCTTTGTCTTTGGCCAGTGCCCATTCTVTG^ 

AAGATCAAGAGTCAGGCCCTGGAATTTCCAGACCAGCCCGACATAGC 

GACCTGATCACCCGTATGCTGGACAAGAACCCCGAGTCGAGGATCGTGGTGCCGGAAATC 

AAGCTGCACCCCTGGGTCACGAGGCATGGGGCGGAGCCGTTGCCGTCGGAGGATGAGAAC 

TGCACGCTGGTCGAAGTGACTGAAGAGGAGGTCGAGAACTCAGTCAAACACATTCCCAGC 

TTGGCAACCGTGATCCTGGTGAAGACCATGATACGTAAACGCTCCTTTGGGAACCCATTC 

GAGGGCAGCCGGCGGGAGGAACGCTCACTGTCAGCGCCTGGAAACTTGCTCACCAAAAAA 

CCAGGJGCACCGACCIZGGCCCC^ 

TGCGTGGAAAGTTGCTGGGCCCCCGCCCCCGGCTCCCCCGCACGCATGCATCCACTGCGG 
CCGGAGGAGGCCATGGAGCCCGAGTAG 

SEQ ID NO: 67_5R69_17_2_H 

CCGGGATGTGAGCCTGGTGGTTGGCAGCTGGAGCCACGTCGGAGGGG 

ATTCTCTGCAGGCATCACAGACCTGAGGCAGTGKX!CT 

GCCATCCAAGTGGCTGAGTGGAGGGACCCTGCTCAAGTGC^ 

CCCTCAGGTAGGGATCGGGGCGCCTTGTCGCCGCCAGCCACGTGTGGCGTCCGGTACAGT 

CAGCAGAGTGCAGGGTGCGGGCACCAGGAAAGGGGGCGCAGGGGAACTCC 

GCGTTTGCAAACTTCTCGCCTGGGCAGGAGGCGGTCGTGGGAAAG^ 

GCTTTTTGGAACTGTGCACGGGACAGATTG^^ 

TGGAAAATTTGAAGCATATTATCACCCTTC^ 

TGAAATACTGCAAGAAACAGTGCCGGCGCCTGGGCCACCGCGTCCTCGGCCTGATCAAGC 

CTCTGGAGATGCTCCAGGACCAAGGAAAGAGGAGCGTGCCCTCTGAGAAGTTAACCACA 

CCATGAACCGCTTCAAGGCTGCCCTGGAGGAGGCTAATQ 

ATAGATCCAATATCTGCAGGTTTCTAACAGCAAGCCAGGACAAAATA 

TGAACAGGAAGCTGAGTGATGTCTGGAAGGAGCTCTCGCTGTTACTTCAGGTTGAGCAAC 

GCATGCCTGTTTCACCCATAAGCCAAGGAGCGTCCTGGGCACAGGAAGATCAG 

CAGACGAAGACAGGCGAGCTTTCCAGATGCTAAGAAGAGATAATGAAAAAATAG^ 

CACTGAGACGATTAGAAATCAACATGAAAGAAATC^ 

TATCATGTGCCCTGCTGTTTCTGATGGCCCCCAAACTAGAAGTCATCAGTTTACTGGGAC 
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CCCAGCCTCCCGCTACCCCTGCATTTGTCCATTTTCTGTGCTGGATGGCT 
CACAGGTTTGGGGATCCATTCATGGCTAGCC 

AGAGAGCTTCTTGACCAGTAAGATACCTTCTAGCAGCTGTCAAAGTACTTAAAAACCTCT 

ATGAATAGAATCAAAGCTTCAGTTCAGTTGCTGAATTTCCT^ 

TTTAAAATGCCCACTCATTCATTCATTCAACAAAACTGTGAGT^ 

GGCCATGCAAAGAGGTAACTAAGATGCAGAGAAGGAC^ 

GTGGAGGAGGAAAGAGGAAAGACAGACAGTGAACACACAACAGCA^ 

AACTATGTCCCTAACTACTAGATCTGAAATGAOTACGCCAGATGCCAGATGCTCAAGTGC 

CAAGCTCTGGGTAACAGGAATAGACATCCTTCCAGGAT 

GGTTAAGGCTGGAGGGACAGGCGGGATTTGAAGAGGAGGGAAAGG 

TCTGTTAACTGTCCAGCTGTGTCTCTACTGGTCACTCAGAGG.^ 

GC^CTG^GTCCAT^ 

CACTCACACATCACAAATATGCCACCTCCCT^ 

TTTGTCTTCTTTCCTCTCGGGGGTGAGGTCAGATTTACCACCAAAATC 

CCCGCAAGAGCAAATCAAGGAGATCAAGAAGGAGCAGCTTTCAGGATCCCCGTG 

GCTAAGGGAAAATGAAGTCAGCACACTTTATAAAGGAGAATACC^ 

CATAAAAGTATTCAAAAAACTCCAGGCTGGCAGCATTGCAATAGTGAGGC^ 

TAAGGAGATCAAAACCATGAAGAAATTCGAATCTCCC^CATCCTGCGTATATTTGGGAT 

TTGCATTGATGAAACAGTGACTCCGCCTCAATT 

CGGGACCCTGAGGGAGCTGTTGGATAGGGAAAAAGACCT 

CCTAGTCCTGGGGGCAGCCCGAGGCCTATACCGGCTACACCATTCAGAAGCACCTGAACT 
CCACGGAAAAATCAGAAGCTCAAACTTCCTGGTAACTCAAGGCTACC^G^ 
AGGATTTGAGTTGAGGAAAACACAGACTTCCATGAGTTTGGGAACTACG^ 
AGACAGAGTCAAATCTACAGCATATCTCTCACCTCAG^ 
ATATGATGTAAAGTCTGAAATATACAGCTTTGGAATCGTCCTCTGGGA^ 
AGATATCCCGTTTCAAGGTGAAGAATGTGAAGACTGGCTCAGCCAGTGGCTGTAATTCTG 
AGAAGATCCGCAAGCTGGTGGCTGTGAAGCGGCAGCAGGAGCCACTGGG 
* 2OT(3^GC?rCGG(£vGA^ 
CTGTGGATGAAATCTTAAAGAAACTCTCCACCT 

CCAAGGAGTCTCTGGACAAGAAGCTGGGAGAGGCACGAACTGGACATCTCTC^ 

ATCCTTCGGCATTGGGTTATCTATGGGTGCAAGGAGTGGGCACGCTTCTCTGTTACAAAT 

AGAAAACGATTCCAGTCATACAGGACACATCCCACTCCAAATGATATTTC 

CCTCTGACAGTAACTTTGATAGATGGTTTGTCAAATGTATCTTTCTGGGTATCCACACCT 

CTTGGCAATGAAATTTGCAGCTCCTrc 

GAATCTGGGCTGGCACTGTGACTTGATTTGATCAATAGAATGTGGAAGAAG^ 
GCCAGTTCCAAGCCTAGGTTTCAAGAGGCCTTATAAATGTCTGTTGGA^ 
CATGGACATGTTGAGTGAGCATGCTGGAGAATGAGAGACCACA 
TTCCTAGCTGAAGTC^TACTAGCCCAACCAACATGGC^ 

TCAAGACCAGAAGAACCACTCAAGCAGATCCCAGCCCy^TTGCCCATTCACACA^ 
GAGCTAAATAAATTACTGTTGTCTTTT 

SEQ ID NO: 68_H85811_H 

CGCCCGGCCCCCTCCCCCGGCGCCGGCCACGGGAGGCGGTGATGCGGGCGCGGGCGGCCT 

CGGCTGCGCCGAGAGCGGAGACACAGGCTCAAGATGGCAGATTCCGACTGA(^ 

GGCCGAGCTCGCGCGCCGCTTTCCCGTCCCCGTTGCCATGAACCGCGGACACCCCGGCCC 

CGATGGCCCCCGTGTACGAAGGTATGGCCTCACATC 

TTCAATCAAGTGCCTTCTGTAGTGTGAAGAAACT^ 

ACATGACTGGGTACGGCTCCCACAGCAAAGTGT^ 

CGCAGCCAGCCACCACAACCGTCAGCACCTCCTTGCCGGTrc 

ACGAGCAGACCATCGTCTTCCCAGGAAGCACCGGGCACATCGTGGTCACCTCAGCAAGCA 
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GCACTTCTGTCACCGGGCAAGTCCTCGGCGGACCACACAACCTAATGCGTCGAAGCACTG 
TGAGCCTCCTTGATACCTACCAAAAATGTG 

ACACAAGCAGCGTGCAGATCATCGAGGAGCATCCACCCATGATTCAGAATAATGCAAGCG 
GGGCCACTGTCGCCACTGCCACCACGTCTACTGCC^ 

GCGAGGGCGACTATCAGCTGGTGCAGCATGAGGTACTGTGCTCCATGACCAACACCT 
AGGTCTTAGAGTTCTTGGGCCGAGKXSACGT^ 

GCACCAATGAGATCGTAGCCATCAAGATCCTGAAGAACCACCCATCCTATGCCCG^ 

GTCAGATTGAAGTGAGCATCCTGGCCCGGTTGAGCACGGAGAGTGCCGATGACTATAACT 

TCGTCCGGK3CCTACGAATGCTTCCAGCACAA 

TGGAGCAGAACCTCTATGACTTTCTGAAGCAAAACAAGTTTAGCCCCTT 

ACATTCGCp.C^STTCTCCAGCA(^ ^rCTAGGTC 
TTATCCACGCTGAC^ 

AGAGAGTCAAGGTCATCGACTTTGGTTCAGCCAGCC^ 
CCTACTTGCAGTCCAGATATTACAG<^ 

AGGCAATTGACATGTGGTCCCTGGGCTGTGTTATTGCAGAATTGTTCCTG 

TATATCCAGGAGATTCGGAGTATGATCAGATTCGGT^^ 

CTGCTGAATATTTATTAAGCGCCGGGACAAAGACAACTAGGTTTTT^ 

ACTCACCATATCCTTTGTGGAGACTGAAGAC^ 

TTAAGTCAAAAGAAGCAAGAAAGTACATTTTCAACT^ 

ACATGACGACAGATTTGGAAGGGAGCGACATGTTGGTAGAAAAGGCT 

TCATTGACCTGTTGAAGAAGATGCTGACCATTGA 

AAACCCTGAACCATCCCTTTGTCACCATGACACACTTACTCGATTTTCCCC^CAGCACAC 

ACGTCAAATCATGTTTCCAGAAC^^ 

CGGTGAACCAGAGCAAAACCCCTTTGATCAC^ 

TGACC^TGACCTTTAAC^CCAGCTGACCACTGTCCAC^CCAGCCCTCAGCGGCATCCA 
TGGCTGCAGTGGCCCAGCGGAGCATGCCCCTGCAGACAGGAACAGCCCAGATTTGTGCCC 
GGCCTGACCCGTTCCAGCAAGCTCTCATCGTGT^ 

CTCAAGCCCCAC^GCTCAGCCTC 
GGCCAAGTGGGACCCAGCAGATCCTGC^ 

CCACCCACACCTCAGTGCAGCATGCCACCGTGATTCCCGAGACC^ 

AGCTGGCGGACTGGAGAAATACGCATGKZTCACGGAAGCCATTATAATCCCATC^ 

AGCCTGCACTATTGACCGGTCATGTGACCCTTCCAGCAGCACAGCCC^ 

TGGCCCACGTGATGCGGCAGCAGCCAACCAGCACCACCTCCTCCCGG 

ACCAGTCATCTGTGAGAAATGTCTCCACCTGTGAGGTGTCCTCCTCTCAGGCCATCAGCT 

CCCCACAGCGATCCAAGCGTGTCAAGGAGAACACACCT^ 

GTAGCCCGGCCTGCAGCACCTCGGTCACCTGTGGGTGGGGCGACGTGGCCT 

CCCGGGAACGGCAGCGGCAGACAATTGTCATTCCCGACACTCCCAGCCCCACGGTCAGCG 

TCATCACCATCAGCAGTGACACGGACGAGGAGGAGGAACAGAA^ 

CTGTCTCCAAGCAAAGAAAAAACGTCATCAGCTGTGT 

CCGACTCCTCCAGCAACACCAGCCCCTACT^ 

CCT^TGCCTTTGACACCAAGGGGAGCCTGGAGAAT 

TCATCGTGC(^CCCCTG^^CCC^GGC(^GCGAAGTATTGGTGGAGTGTGATAGCCT^ 
TGCCAGTCAACACCAGTCACCACTCGTCCTCCT^ 

CCTCCACCAGCGGTCACTCTTCAGGGAGCTCATCTGGAGCCATCACCTACCGGCAGCA 
GGCCGGGCCCCCACTTCCAGCAGCAGCAGCCACT 

TCACCACGGACCGCACTGGGAGCCACCGAAGGC^GCAGGCCTACATC^CTCCCACCATGG 

CCCAGGCTCCGTACTCCTTCCCG^ 

TGGCTGCAGCCGCTGCCGCTGCCCACCTCCCCAC^ 

CGCCGGCGGCCCTGGGCTCCACCGGCACCGTGGCCCACCTGGTGGCCTCGCAAGGCTCTG 
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CGCGCCACACCGTGC^GCACACTGCCra^ 

GCATGGGCCCCCGGGTCCTGCCCTOTCCCACCATCCACCCGAGTCAGTATCCAGCC 

TTGCCCACCAGACCTACATCAGCGCCTCGCCAGCCTCC^ 

TGAGCCCCGCCAAGGTCAACCAGTACCCTTACATATAAAC^ 

GGAGGGAGGGAGAGAATGGCCCGAGGGAGGAGGGAGAGAAGGAGGGAGGCGCTCCTGGGA 

CCGTGGGCGCTGGCCTTTTATACTGAAGATGCCGCACACAAACAATGCAAACG 

GGCGGGGGGGGGGGGGCAGAGGGCAGGGGGACGG^ 

GGGAAGTGGGAGGACGTAGAGCAGAGAAGAGAACATTTTTAAAAGGAAGGGATTAAAGAG 
GGTGGGAAATCTATGGTTTTTATTTTAAAAAAG 

seq id no: 69,dyrk3^h > 4 : \ . 

ccgcggaggcagccgtcccggcgtaggtggcgtc 

ctccccgagcggggtcccgagctaggagatgggaggcacagctcgtgggcctgggcggaa 

ggatgcggggccgcctggggccgggctcccgccccagcagcggagttgggggatggtgtc 

tatgacaccttcatgatgatagatgaaacca^ 

aatccttctgaaccacctccacccagaagactaaatatgaccgct 

gatcatactcagcacittttggatggaggtgagatgaaggta 

tttggcaacagaaaatccaatactattcagtcagatggcatca 

tctcctactctttctcagggt^ 

tcatccaaggcacccaaagtgkstgcctctgactc^ 

caccacctcactgcctatgagaaactggaaata^ 

ggtccaaatgccaagaaaagacatggagttattggtggtcccaataatggagggtatgat 
gatgcagatggggcctatattcatgtacctcgagaccatctagcttatcgatatgaggtg 
ctgaaaattattggcaaggggagttttgggcaggtg^ 
cgacagtacgtggccctaaaaatggtgcgcaatgagaagcgct^^ 
gaggagatccggattttggagcatcttaagaaacaggataaaactggtagtatgaacgct 
v ajc(^cat^^ 
agcatag&cctttatgagc^ 
gtacgcaagtttgcccagtccatcttgcaatctttc^^ 
attcactgcgatctgaagccagaaaacattct^ 
aaggtcattgactttgggtccagctgtttcgagtaccagaagctct^ 
tctcggttctacagagctccagaaatcatcttaggaagc 

atatggagttttcgctgcatccttgcagaacttttaacaggacagcctctcttccctgga 

gaggatgaaggagaccagttggcctgc^tgatggagcttctagggatgcca 

cttctggagcaatccaaacgtgccaagtactttattaattccaa 

tgctctgtgactacccaggcagatgggagggttgtgcrtgtggggggtcgct 

ggtaaaaagcggggtcccccaggcagcaaagactgggggacag 

gactacttgtttatagagttcttgaaaaggtgtcttcaot 

accccagctcaagcattaagac^cccttggattagcaagtcrgtc 

accatagacaaggtgtcagggaaacgggtagttaatcctgcaagtgctttccagggattg 

ggttctt^gctgcctccagttgttggaatagccaataagcttaaag 

gaaaccaatggtagtatacccctatgcag 

gagatatgcccagagatgcatatgtgtatatttttatgatcttaca^ 

aaaaatgcaagcccattggtggatgtttttc 

AACATTTTTATATGATTATAAAAGAATTCTTCAAGGGCTAATTACCTAACC^ 
TGGCCATCTGGAATATGCATTAAATGACTTTTTATAGGTCA 
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SEQ ID NO: 70_AA589241_M DYRK3JVI 

CCACGCGTCCGGAGTTGCTAGGAATGCCACCGCAGAAACTTCTGGAGCAATCCAAGCGTG 
CCAAGTACTTTATTAACTCCAAAGGCTTGCCTCGATACT 

ACGGGAGGGTGGTGCTTCTCGGGGGTCGCTCACGCAGGGGTAAAAAGCGAGGCCCGC 
GCAGCAAAGACTGGGCAACCGCACTGAAGGGCT 

TGAAACGATGCCTCCAGTGGGACCCCTCTGCCCGCCTCACCCCGGCTC^G(^TTAAGAC 
ATCCTTGGATTAGCAAGTCTACACC^ 

GGGTAGTTAACCCTACAAATGCTTTCCAGGGACTGGGTTCCAAG 

GGATAGCCAGTAAGCTTAAAGCTAACCTAATGTCCGAAACCAGTGGTAGTATACCTCTGT 

GCAGTGTATTGCCAAAGCTGATTAGCTAGTGGACC^ 

GTATTTT^ T ^TT^CCTTGCAAACATG 

TGATGGATATGTT^^ 

AAAAGAACGCTTCAAGGGCTAATGTCAAACCAGCT 
TAAATGACTTTTTCATAGGTC 

SEQ ID NO: 71_5R72_16_2_H 

GTCGAGGCGCAGCGCTGCCATGGCTGGGGGCCGTGGGGCCCCCGGGCGCGGCCGGGACGA 
GCCTCCGGAGAGCTACCCGCAACGACAGGACCACGAGCTACAGGCCCTGGAGGCCATCTA 
CGGCGCGGACTTCCAAGACCTGCGGCCGGACGCTTGCGGACCGGTCAAAGAGCCCCCTGA 
AATCAATTTAGTTTTGTACCCTCAA 

TTTGAGGGTTAAATGCCCACCTACCTATCCAGATGTAGTTCCTGAAATAGAGTTAAAAAA 

TGCCAAAGGTCTATCAAATGAAAGTGTCAATTTGTTAAAATCTCGCCTAGAAGAACTGGC 

CAAGAAACACTGTGGGGAGGTGATGATCTTO 

CAGCGAGCATAACAAGCCCCCTCCCAAGTCTTT^ 

TCAGGAGGAGCAGCAGAGK5CTGTTGGAGGCCAAGC 

AATCCTGCATGAGATTC^GAGAAGGAAAGAAGAGATAAAAGAAGAGA^^ 
AATGGCTAAGCAGGAACX5TTTGGAAATTGCTAGTTTGTCAAA 

AGGAAATGGTAAACATCX3GGCJVAACTCCTCAGGAAGGTCT 

TGTATGTAATAGTGAAGATTCTCCTGGCTC^ 

TCCTGATCAGCTCATGGTGCACAAAGGGAAATGT^ 

ATTAGTCTACAATGCTTTGGAAACAGCCACTGGTGGCTTTC 

CCTTCAGTGGCAGAAAAAAATGGGTCCATTCCT^ 

TAAGTGCAAAAAGCAGATTCAAGGAACAGAAA<^ 

CCATCCAAATGTAGTACGCTACCTTGCAATGAATCTCAAAGAGC 

GGTGGAC7VTTTTAGTGGAGCACATTAGTGGGGTCTCTCTTGCTGCA 

AGGCCCCATCCCTGTGCATCAGCTTCGCAGGTAC^ 

TTATCTGCACAGCAATTCTGTGGTGCATAAGGTCCTGAGTGCATCTAATGTCTTGGTGGA 

TGCAGAAGGCACCGTO^GATTACGGACTATAGCATTTCTAAGCGCCTCGCAGACATTTG 

CAAGGAGGATGTGTTTGAGCAAACCCGAGTTCGTTTTAGTGACAATGC^ 

AACGGGGAAGAAAGGAGATGTTTGGCGTCTTGGCCTTCTGCTGCTGTCCCTCAGCCAAGG 

ACAGGAATGTGGAGAGTACCCTGTGACCATCCCTAGTGACTTACCAGCTGACTTTCAAGA 

TTTTCTAAAGAAATGTGTGTGCTTGGATGACAA 

GAAACACAGCTTTATAAATCCCCAGCCAAAAATGCCTCT 

TTCTGGAGGACAAGATTATGTTGAGACTGTTATTCCTAGCA^ 

CTTCTTTAGTGAGACACAGAGACAGTTTTC 

ACTTCTTGGTAAAGGAGCTTTTGGAGCTGTC^ 

CTGCTACGCAGTGAAGCGCATCCCCTVTCAACCCGGCCAGCCGGCAGTTCCGCAGGATC^ 
GGGCGAAGTGACACTGCTGTCACGGCTGCACCATGAGAACATTC 

CTGGATCGAGCGGCACGAGCGGCCGGCGGGACCGGGGACGCCGCCCCCGGACTCCGGGCC 
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CCTGGCCAAGGATGACCGAGCTGC^ 

CAGCGTAGAGGCCGCCGCGCCGCCACCCATCCTCAGCAGCTCGGTGGAGTGGAGCACTTC 
GGGCGAGCGCTCGGCCAGTGCCCGTTTCCCCGCCACCGGCCCGGGCTCCAGCGATGACGA 
GGACGACGACGAGGACGAGCACGGTGGCGTCTTCTCCCAGTCCTTCCTGCCTGCTTCAGA 
TTCTGAAAGTGATATTATCTTTGACAATGAAG 

TGAAGATTGCAATGAAAAGAATGGCTGCCATGAAAGTGAGCCATCAGTGACGACTGAGGC 

TGTGCACTACCTATACATCCAGATGGAGTACTGTGAGAAGAGCACTTTACGAGACACCAT 

TGACCAGGGACTGTATCGAGACACCGTCAGACTCTGGAGGCTTTTTCGAGAGATTCTGGA 

TGGATTAGCTTATATCCATGAGAAAGGAATGATTCACCGGGATTTGAAGCCTGTCAACA^ 

TTTTTTGGATTCTGATGACCATGTGAAAATAGGTGATTTTGGT 

AGCCTTTTCTGCTGACAGCAAACAAGACG^ 

Tl CJ^TCACTTAACrGGGAT 

AAGCACCAAATCTGCATACAACCAGAAAGTGGATCTC 

TGAGATGTCCTATCACCCCATGGTCACGGCTTCAG 

CAGAGATCCCACTTCGCCTAAGTTT^ 

GAAATCAGTCATCTCCTGGCTGTTGAACCACGAT^ 

GCTGCTCAAGAGTGAGCTGCTGCCCCCACCCCA^ 

GCTGCACCACACGCTGACCAACGTGGATGGGAAGGCCTACCGCACC^ 

CTTCTCGCAGCGCATCTCCCCTGCCATCGATTACACCTATGACA 

CAACTTCTCAATCCXSTACAGCCAAGATGC^ 

CTTTAAAAGACATGGAGCTGTTCAGTTGTC 

AATATATGAGCACAACGAAGCTGCCCTATTCA^ 

TCCTTTTGACCTGCGGATCCCTTTTGCAAGATATGTGGCAAGAAATAATATATTGAATTT 
AAAACGATACTGCATAGAACGTGTGTTCAGGCCGCGCAAGTTAGATCGATTTCATCCCAA 
AGAACTTCTGGAGTGTGCATTTGATATTGTCACTTCTACCACCAACAGCTTTCTGCCCAC 
TGCTGAAATTATCTACACTATCTATGAAAT 

AAATTACAGTATTTATTTGAACCATACCATGTTATTGAAAGCAATACTCT^ 



: G^TCCCAGAAGATAAACTC 7 ^^ 



GCTGaCGAGGAGAGAAGTGGAAGCTAAATTTTGTAATCTCT 

GTGTCGACTCTACAAGTTTATTGAACAGAAGGGAGATTTGCAAGATCT 

AAATTCATTAATAAAACAGAAAACAGGTATTGCACAGTTGGTGAA^ 

CCTAGAGGAGGTTGTTGGACTGTTGAAGAAACTCGGCATCAAGTTA(^ 

TTTGGGCTTCK5TTTACAAGGTGCAG 

GATCAAACGAAGGCAAAGGGCTGTACCTG^^ 

GCTGATTCCCCAGTTTAGAGGGCCACAAGCTCTGGGGCCAGT 

CAGCATAGCTATAGACAAGATATCTGCTGCTGTC 

AAGCTCTTGTGACCTCCTGGTTGTAAGTGTTGGTCAGATGTCTATGTCCAGG^ 

CCTAACCCAGAAACTCTGGACAGCAGGCATCACAGC^ 

GTCCCAAGAGGAATTACAAGAGTACTGCAGACATCATGAAATCACCT^ 

CTCGGATAAAGAAGGAAGCCATGTGAAGGTTAAGT 

GAAGCGTGTGCTGGAGACTGAACTTGTGGACCA^ 

CACTGATGAAAGGAATGGCAGAGAAGCTTCC^ 

GTCATTTTCTAATGCTTCAGGTTTGTTTGAAATCCATGGAGCAACAG 

GAGTGTGCTAGCCCCGGAGAAGCTGTCAGCCAGCACTAGGAGGCGCTATGAAACTCAGGT 

AC7VAACTCGACTTCAGACCTCCCITG 

TCTGGCTGTGGATCTACCCAAAGAAACAATATTACAGTTTTTATCAT 

TGATGAACAGGCATTTAACACAACrrGTGAAGCAGCTGCTGTCAC 

ATACCTCAAATTAGTCTGTGATGAAATTTATAAC^ 

GCTATTTCTGTACAGCTATAGAGATGACTACTACAGT^TCTTATTTTAACCCTAAAGAAC 
TGTCGTTAACCTCATTCAAACAGACAGAGGCTTATACTGGAATA^ 
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TCATCATAATTTAAAATTAAATTCTAAGAAGAG^ 

TCCCAGCACTTTGGGAAGCCAAGGCAGGAAGACTGCTTGAAACCA 

CCT 

SEQ ID NO: 73_R43524_H, HRI_H 

ATGCTGGGGGGCAACTCCGGGGTCCGCAAGCGCGAAGAGGAGGGCGACGGGGCTGGGG^ 

GTGGCTGCGCCGCCGGCCATCGACTTTCCCGCCGAGGGCCCGGACCCCGAATATGACGAA 

TCTGATGTTCCAGCAGAAATCCAGGTGTTAAAAGAACCCCTACAACAGCCAACCTTC 

TTTGCAGTTGCAAACCAACTCTTGCTGGTTTCTTTGCTGG 

GAACCAAACCCACTTCGTTCAAGACAGGTGTTTAAGCTACTTT 

ATGGGGpTGTC 

gaggatatttotcgtatccagaaaatcagatcaagggaagtagccct 

tcacgttacitaaatgaatttgaagaacttgt 

gtatacaaggtcaggaataaattagatggtca^^ 

aagggtgcaactaaaacagtttgcatgaaggtcctacgggaagtgaaggtgctggcaggt 

CTTCAGCACCCCAATATTGTTGGCrrATCA^ 

CAGCCACGAGCAGACAGAGCTGCCATTGAGTTGCC^ 

GAAGAGGACAGAGAGCAATGTGGTGTTAAAAATGATGAAAGTAGCAGCT 

TTTGCTGAGCCCACCCCAGAAAAAGAAAAACGCTTTGGAGAATCTGACACT 

AATAACAAGTCGGTGAAGTACACCACCAATTTAGT^ 

TCGACCCTGGAGCTCCAGGAAAATGGCTTGGCT^ 

CAGCAGCTGCCACTCAGGCGTAATTCCCACCTAGAGGAG^ 

TCTTCCGAAGAAAATGTCAACTTTTTGGGTC^ 

CACATCC^GATGCAGCTGTGTGAGCTCTC 

CGGGGCCGGGAGTATGTGGACGAGTCTGCCTGTCCTTATGTTATGGCCAATGTTGCAA(^ 
AAAATTTTTCAAGAATTGGTAGAAGGTGTGTTTTACATACATAACATGGGAATT 

GACTrfGGTCT^ 

GGGAAGAGAACACCTACACATACGTCCAGAGTGGGT^ 
CAGTTGGAAGGATCTGAGTATGATGCCAAGTCAGAT^ 
CTAGAGCTCTTTCAGCCGTTTGGAACAGAAATGGAGCGAGCAGA 

AGAACTGGTCAGTTGCCGGAATCCCTCCGTAAAAGGTGTCCAGTGCAAGCCAAGTATATC 

CAGCACTTAACGAGAAGGAACTCATCGCAGAGACCATCTGCCATTCA 

GAACrTTTCCAAAATTCTGGAAATGTTAACCTCACCCT^ 

GAAAAAGAAATTGCAGAACTAAAGAAGCAGCTAAACCTCCTTTCTCAAGA 

AGGGATGACGGAAAGGATGGGGGCGTGGGATGA 

SEQ ID NO: 74_17000057519457_H 

CACAAGAGCCCTTCCTGCAGGGAACCTCAGGCTTCA 

AACCACTTACAGGCCGKaAAGTGTCCG 

GGATTGCCGAAG^^GTCCCAGGATTTCCGAAGCGAGCCGAAGCATCGC 
AGACAGCTGATCGGTTGGAGCTGTTGCGCC^ 
CGCCGGCCGATGGCGAGGAGCCCGCCCCGGAGGCTGAGGCTCTGGC 
GGAGCAGCCGCTTCTTGAGCGGCCTGGAGCTGGTGAAGCAGGG 

TCCGTGGCCGCTTCCAGGGCCGCGCGGCGGTGATCAAGCACCGCTTCCCCAAGGGCTACC 

GGCACCCGGCGCTGGAGGCGCGGCTTGGCAGACGGCGGACGGTGCAGGAGGC 

TCCTCCGCTGTCGCCGCGCTGGAATATCTGCCCCAGTTGTCTTTTT^ 

CCAACTGCTTATATATGGAAGAAATTGAAGGCTCAGTGACTGTTCGAGATTATATTCAGT 

CCACTATGGAGACTGAAAAAACTCCCCAGGGTCTCTCCAACTTAGCCAAGACAATTGG^ 
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AGGTTTTGGCTCGAATGCACGATGAAGACCTCATTCATGGTGATCTC^ 
TGCTCCTGAAACCCCCCCTGGAACAGCTGAACATTGTGCT 

TCATTTCAGCACTTCC^GAGGATAAGGGAGTAGACCTCTATGTCCTGGAGAAGGCCTTCC 
TCAGTACCCATCCCAACACTGAAACTGTGTTTGAAG 
CCTCCAAAAAGGCCAGGCCAGTGCTATU^AAAATTAGATGAAGTGCG 
AGAGGTCCATGGTTGGGTAGAAGAATGTGTATGAC^ 

TCAAAGTAAATTTGAAGAAATGCTACAAGTATGAGATGAGATCTAAGTAAAGGTGTTAAG 
ATATTTTTAAGTGGTATGTGATCGTGT 

ATGTGTCTAAGTCATGTTCTAGGCAGAATTGGGTATTTAAAGTAAATTGAGGACA 

CTCCCAGATTGTGACATGTATATCTCAGATACATGGGTGT^ 

GAACATTATTCTCTTTTTAGTCCTTC 

gem* ^ctr* ^togco^cta^^ z;sr-:ry?:/r 

ATTTATTTTGAAACCAGTTTAATGGGATAC^CCAGCATTTTAAAAAA 

CAGCATGGAAAATATCAGTGTATTGTTTTATGAAACTT^ 

GATATGTGCTGAGTTTTGATGTCAAATATATTTCTCTTTCAGGGTC^ 

AAAAGTCTGCTTAACTCCAATTTCTCrTTTAAAAAAGCAGACTTAC^ 

TGAAATTCATGTTAACATGTTT^ 

AGACAAGTGATTGATCTAAAGTTCCTTTTAAGTTTATACCGCTAAACAAACT 
TTCTATCACAGGCAGTAAGTAGGTAGAGCAAAAATGGTGAAGTGACTTGTGAAGACTGAA 
GTTTGATGAAGTCTGGTTTAAGGCACAGGTAAACTGAGTGTGGATGCAAAAGTACCAGGA 
GCTAGCTTTTAACCTTGCCCAGCCTCAGTTTCTTTTCTTAGAAGAAGCTATGTTTGGGTG 
GGAAGGGAAGAGAGGGATAAGAAAATACCTTTCTTCCTTGTAAACTCCAATCAACAAACA 
TATTTTGAGTGCCTTTTGTGTTCCTTGGCACCCTGTTGGGTATTGGGTACTTGGCACCCT 
GTTGGGTATTGGGTACAATGGTGAGCCAGACAGACACAGCGCCTGTCCTTTTGTAAGAAT 
ATTTATTTTTATAAAAAAGTATAAAGTATACAGTGGGATGTTTTGATATACATTAT^ 
TGATTGCTACAGCTGAGCTAATTAACACCCATCACCTCACATAGTTACTGTCTTGTTTCT 
TAATATGGACATTTGCAGCTATGAATTTCCCTCT 
; AGTTXTGGTATTTTGTGTTT^ 

TGTTCCAATTTTTCTTTTGTTATTG 

TCAGTGCCTGTTCTTATGAAGCAAACATTCTAT^ 

TCATTCACCACAGTCAGCATGCCCCAAGTGCCCA^ 

TGAAAACTTCCCTTCCTGGGTAGTTGTGACTAGTAGAGAGGAAAAATAATATAATTGCCT 

GCTTACTGCATGCCAGGCATTGGGCTGGGAATTTTTATATTGGATCT 

AGTTAGGCATTATCCCCATTTTATAGATGGAGAAACT 

CC^GACGTCACAGGTAGCAAGAGGTACTTTTACCTGGCTCCAAATCTGTGTTCTTTC^ 

CTGACAAATGAGATATGGGATATGGTGCATCTTTACAGTACTATAATAAGTATTGGCGTA 

TAACATTATTTTCAAGGAACTCCAAGGGCCACAGGAGCTGACAGGTTTT^ 

TCCCAACATGAATGAGATGCCTCATTCCTCAGTTTCCTCACGTGTACTATAAGGCTAGTA 

CCTGCTTTGTTGGGGTATGGTTGGCTCGTGTGCATTAAGTCAACAAATCCCTAGT 

SEQ ID NO: 75_AA013524J4 

CTGGTGCAGCAGGGCGCCGAGGCGCGCGTTTTCCGTGGCCGCTTCCAGGGCCGCG 

GTGGTGAAGCACCGCTTCCCGAAGAGTTACCGGCACCCGGAGCTGGAGGCGCGGCTC 

CGTCGGCGGACGGTGCAGGAGGCGCGCGCGCTGCTCCGCTGCCGCCGTGCGGGGATAGCT 

GCCCCAGTCGTCTTCITTGTGGACTATGCGTCTAACTGCTTATATATGGAAGAAATCGAA 

GACTCGGTGACTGTTCGGGATTATATCCAATCCACTATGGAGACTGAAAAGGACCCCCAG 

TGCCTCTTGGACCTGGCCAGGAGGATGGGGCAGGTC 

CTCATTCACGGGGACCTCACCACCTCC^CATGCTCCTGAGGCGGCCCCTGGCGCAGCTG 
CACATCGTGCTCATCGACITTGGGCTGAGCTTTGTCTCAGGACTGCCGGAAGATAAAGGC 
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GTCGACCTCTATGTCCTGGAGAAGGCCTTCCTCAGCACGCACCCCCACACCGAGACCGCG 

TTTGAAGCCTTTCTGAAGAGTTACGGGGCCTCGTCCAAGAAGTCCAGTCCAGTGCTGAAG 

AAGTTAGATGAGGTGCGCCTGAGAGGGCGAAAGCGGTCCATGGTCGGGTAGTGGAGCTGT 

GGTGAACTGGCTCACGGTGAAGGATGATGTAGACGAGGCTGGACCCCTCAGCAAA 

GGTTGTTAAGTGGTCTGTGATCGTGCTGGGCC^CGACCATCCATGGCTCACT 

GGGCTTCATGTAC^TGAGGTTTATTCTGGGCAGAACTGGGTAGGTAGCCC^GGCTAGCCT 

TGAATTTATGGCAACATCCTACCTCAGCTTGCT 

GACTTTGCACTGATTCTGTCAGAAAC 

SEQ ID NO: 76_17000139801197_H, IRAKM_H 
ATGGCGGGGAACTGTGGGGCCCGCGGCGOGCTC 

TGGCGCGGCCTGGCAGAGAGACTTTCAAGCAGCT^ 

TATGTAGACCAAGGTAAAAGTGGAACAAGAGAATTACTTTGGTCCTGGGCA 

AAGACCATCGGTGACCTTTTACAGGTCCTCCAG 

TTAATTACAAACTATGGAGCAGTGTTGAGTCCTTCTVGAGAAGAGTT^ 

TTTCCAAATATATTATTCAAGGAAAC^GCCAATGTCACCGTGGA^ 

GAACATAATGAAAAAGGAGTACTGCTTAAATCTTCC^TCAGCTTT 

GGAACTAGAAATTTCCACAAAGACTTCCTAATTGC^ 

AGAGTGGAGATTCAAAACCTAACATATGCTGTCAAATTAT^ 

CAGTGTAAGAAGCATTGGAAGAGGTTTTTATCTGAGCTTGAAGTTTTACTACTC 

CACCCAAACATACTAGAGTTGGCTGCATATTTTACAGAGACTGAGAAGTTOT 

TATCCATACATGAGAAATGGAACACTTTTTGACAGAT^ 

CC^OTCCCTTGGCACATTCGAATCGGTATATTAATAGGAATATCCAAAGCCATTC^CTAC 
CTGCACAACGTTCAACCATGCTCGGTCATCTGTGGCAGT^^ 

TTGGATGATCAGTTTCAACCCAAACTAACTGATTTTGCCATGGCACACTTCCGGTCC 
CTAGAACATCAGAGTTGTACCATAAATATC 

A^C»JSAAGAGTAC\T^^ 

GGAATIXJTAATAATGGAAGTTCTAACAGGATGTAGAGTAGTGT^ 

ATCCAGCTGCGGGATCTCCTTAGAGAATTGATGG 

TCATTTCTAG^TAAGAAAGTGCCTCCCTGCCCTC 

TTGGCAGGCCGGTGTGCTGCAACGCGGGCAAAGTT^ 

AATACTCTTGAAAGTACTCAAGCCAGCTTGTATTT^ 

AAGTCCTTCAGGTGTCCTTCTCCTCTATTCCTGGAGAATGTACCAAGTATTCCAGTGGAA 

GATGATGAAAGCCAGAATAACAATTTACTACCTTCTGATGAAGGCCTGA 

ATGACTCAGAAAACTCCTTTTGAATGCAGCCA^ 

AAAAAGCCAGAGAGCAAGAGAAATGAGGAAGCTTGCAACA^^ 

GAAAGTTGGTTCCCAAAGTATATAGTTCCATCCCAGG^ 

ATAGATCCTTCTTCAGAAGCTCCAGGGCATTCTTC 

TGTTCCTCCAAATTTTCCTGG^ 



SEQ ID NO: 77_AA840598_M IRAKM_M 
ATGTGGAAGAGATTTTTATGAGAACTGGAAGTTCTACTCCTGT^ 
CTAGAGCTGGCTGCATATTTCACGGAGACrGAGAAACTTTGTCTGGT 
AGCAACGGGACGCTTTTCGACAGATTACAGTGCACAAATGGCA 

CACGTTCGAATCAGCGTATTGATAGGAATAGCCAAAGCCATCCAATACTTGCACAACACT 
CAGCCGTGCXjCCGTCATCTGTGGCAACGTTTCCAGTGCAAACATACTCTTGGATG^ 
CTCCAACCCAAACTAACGGATTTTGCTGCAGCGCACTTCCGACCCAATCTAGA 
AGTTCTACCATAAATATGACCGGCGGTGGCAGGAAACATCTGTGGTACATGCCAGAAGAA 
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TACATCAGACAGGGAAGACTTTCCGTTAAAACTGATGTCTACAGCTTCGGAATCGTGATC 

ATGGAGGTTCTAACGGGCTGCAAAGTGGTGCTGGATGACCCGAAAC^ 

GACCTCCTCATGGAACTGATGGAGAAAAGAGGCCTAGACTCCTGCCTGTCCTTCTTAGAC 

AGGAAGATACCACCCTGTCCTCGGAACTTCTCTGCAAAGCTCTTCTCTCTGGC 

TGTGTGGCAACGAAGGCCAAGTTAAGACCCACGATC 

AGCACCCAGCCTAGCTTGTATTTTGCAGAAGACCCT 

TGTCCTTCTCCACTGTTCTTGGATAATGTCC 

CAGAATAACCATTCAGTACCTCCCAAGGAAGTTTTGGGGAC^GATAGAGTGAOT 

ACCCCCTTTGAATGCAGCCAGTOTGAGGTCACCTTTCTAGGCTTGGACCGAAA 

AACAGGGGAAGTGAAGCGGATTGCAACGTGCCCAGTTCT^ 

CCAGAGCTTGTGGCGCC^^ 

**3GGAAGTACC^ 

CTCTTTTC^AGTGAGCATGAACAGTCCAAAAAGCAGTGAATCCA 
AAAATAAAAGCAAACGTCACTGAAGGCACTGAGCAAATAGC^ 
AGCTCTGAGCTCCGTGAGTACAGCCAAGGGACCAACTG^ 
ATTAGCAGCAAGGAAGTCTATTCCTTCCTCCAAAC 

TCAAGTGACCGCCTCTCAGTCT^CCTGAGAAGCTAAACTGGAGCC^TCAGAATTAT 
AAGATTCCGGGTTCTGACAACCAAAACCTAGCAAAGAGTAGCAGGAC^ 
AAGTCTCTCACTCTCTCTCATCATCCGAGTGAGAT^ 
CCCACCTTCCAGAACCAGAACCACCTT^ 

GCAGCCAGTAGTCACCAGCAGCCAATCATGATAC^VGTGTCACTCTCCCTCTGCGCATGCC 

CTACGTCCTTTATAAAACCCAGGTCTTCAGGGCCCACCCCTTTCTTTTTCC^ 

CAGAGGCAGCCTTTTGTATACATTCCCTGACC^ 

TCTGTTGCGTAGTGTGACTTTGTGGCATGACTTGGTTGTCAGATCAT 

AGCGAATACACAACAACAAAGCCCACCATCATTACCACCG^ 

TGCTAGGGATACTGACAGTCTATTTGCTTCC 

AAGGTTGTAGGGAATGTCTAATTTGTAAATGGCGTCGGGTGCCTTTGGAAGGAATTGTGT 
CAAGTCATCCTTGCTAGGGCTTTT1 

TCTCTGTATTTAAATTCTTAGAAGAGTTGCCTGTGGCATTCCAATTGTTATATAAAAAAA 
TTATATTAAAGAATTCCAGCACT 

SEQ ID NO: 78_AA088547_H 

ATGGCGAGTGCGGTCAGGGGGTCGAGGCCGTGGCCCCGGCTGGGGCTCCAGCTCCAGTTC 

GCGGCGCTGCTGCTCGGGACGCTGAGTCCACAGGTTCATACTCTCAGGCCAGAGAA 

CTGCTGGTGTCCACCTTGGATGGAAGTCTCCA^ 

AAGTGGACTCTGAGGGATGATCCCGTCATCGAAGGACCAATGTACGTCACAGAAA 
TTTCTCTCTGACCCAGCAGATGGCAGCCTGTACATCT 
TTAATGAAACTGCCATTCACCATCCCTGAGCTGG 
GATGGGGTCTTCTACACAGGCCGGAAGCAGGATGCCT 

GGGGAGACCC^GATGACACTGACCACAGAGGGTCCCTCCACCCCCCGCCTCTACATTGGC 

CGAACACAGTATACGGTO^CCATGCATGACCCAAGAGCCCCAGCCCTGCGCTGGAACACC 

ACCTACCGCCGCTACTCAGCGCCCCCC^TGGATGGCTCACCTGGGAAATACATGAGCCAC 

CTGGCGTCCTGCGGGATGGGCCTGCTGCTCACTGTGGACCCA 

TGGACACAGGACCTGGGCGTGCCTGTGATGGGCGTCT 

CGCCAGCTGCCGCATCTCACGCTGGCTCGAGACACTCTGCATT^ 

GGCCACATCCGACTGCCTGCCTC^GGCC^ 

GACACC(^GCTGCTAATGACGCTGTATGTGGGGAAGGATGAAACTGGCTTCTATGTCTCT 
AAAGCACTGGTCCACACAGGAGTGGCCCTGGTGCCTCGTGGACTGACCCTGGCCCCCGCA 
GATGGCCCCACCACAGATGAGGTGACACTCCAAGT^ 
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AGCACTGCTGTTAGATACCCCTCAGGCAGTGTGGCCCTCCCAAGCCAGTGGCTGCTCATT 
GGACACCACGAGCTACCCCCAGTCCTGCAC 

GGGAGTGGAACTGCAGAGACAAGACCTCCAGAGAATACCCAGGCCCCAGCCTTCTTCTTC 

GAGKZTATTGAGCCTGAGCCGAGAGAAACTTTGGGACTCCGAGCTGC^TC 

ACTCCAGACTCTTACTTGGGGCTGGGACCCCAAGACCTGCTGGCAGCTAGCCTCACTGCT 

GTCCTCCTGGGAGGGTGGATTCTCTTTGTGATGAGGCAGGTGGTGGAGAAGCAGCAGGAG 

ACCCCCCTGGCACCTGCAGACTTTGCTCACATCTCCCAGGATGCCCAGTCCCTGCACTCG 

GGGGCCAGCCGGAGGAGCCAGAAGAGGCTTCAGAGTCCCTCAAAGCAAGCCC^ 

GACGACCCTGAAGCTGAGCT^CTCACCGTAGTGGGGAAGATTTCCTTCAATCCCAAGGAC 

GTGCTGGGCCGCGGGGCAGGCGGGACTTTCGTTTTCCGGGGAC^^ 

GTGGCTGTCAAGCGGCTCCTCCGCGLAGTGC^ . 
CAGTTCCACTACATTGCCCrGGAGCTCT^ 

CCGGACCTGGATCGCGGGGGTCTGGAGCCCGAGGTCGTGCTGCAGCAGCTGATGTCTGGC 
CTGGCCCACCTGCACTCTTTACACATAGTGCACCGGGACCT 

ATCACCGGGCCTGACAGCCAGGGCCTGGGCAGAGTGGTGCTCTCAGACTTCGGCCTCTGC 
AAGAAGCTGCCTGCTGGCCGCTGTAGCTTCAGCCTCCACTCCGGCATCCCCGGCACGGAA 
GGCTGGATGGCGCCCGAGCTTCTGCAGCTCCTGCCACCAG^ 

GAC^TCTTCTCTGCAGGCTGCGTGTTCTACTACGTGCTTTCTGGTGGCAGCCACCCCTTT 

GGAGACAGTCTTTATCGCCAGGCAAACATCCTCACAGGGGCTCCCTGTCTGGCTCACCTG 

GAGGAAGAGGTCCACGACAAGGTGGTTGCCCGGGACCTGGTTGGAGCCATGTTGAGCCCA 

CTGCCGCAGCCACGCCCCTCTGCCCCCCAGGTGCTGGCCCACCCCTTCTTTTGGAGCAGA 

GCCAAGCAACTCCAGTTCTTCCAGGACGTCAGTGACTGGCTGGAGAAGGAGTCCGAGCAG 

GAGCCCCTGGTGAGGGCACTGGAGGCGGGAGGCTGCGCAGTGGTCCGGGACAACTGGCAC 

GAGCACATCTCCATGCCGCTGCAGACAGATCTGAGAAAGTTCCGGTCCTATAAGGGGACA 

TCAGTGCGAGACCTGCTCCGTGCTGTGAGGAAG^GAAGCACCACTACAGGGAGCTCCCA 

GTTGAGGTGCGACAGGCACTCGGCCAAGTCCCTGATGGCTTCGTCCAGTACTTCACAAAC 

CO'rTICXJC^CGGCTGGTCCTCCACAC^ , 

CTCTTCCTGCCCTACTACCCC^C^^ 

GGGAGGTGA 

SEQ ID NO: 79_HGP_6644466 

GGAGGGTTCGAATTGCAACGGCAGCTGCCGGGCGTATGT 

AGGGTCTCGCTGGGGGCCGCTCGGGACC^TTTTGAAGAGGT^ 

TTCACCTCCGACCTTTCCTTCCAGGCGGTGAGACTCTGGACTGAGAGTGGCTTTCACAAT 
GGAAGGGATCAGTAATTTCAAGACACCAAGCAAATT^ 

ATGTTCAACTCCAACTATAAATATCCCGGCCTCTCCGTTTATGCAGAAGCTTGGCTTTGG 
TACTGGGGTAAATGTGTACCTAATGAAAAGATCTCCAAGAGGTTTGTCTCATTCTCCTTG 
GGCTGTAAAAAAGATTAATCCTATATGTAATGATCATTATCGAAGTGTGTATCAAAA^ 
ACTAATGGATGAAGCTAAGATTTTGAAAAGCCTTCAT 

TGCTTTTACTGAAGCCAATGATGGCAGTCTGTGTCTTGCTATGGAATATGGAGGTGAAAA 
GTCTCTAAATGACTTAATAGAAGAACGATATAAAGCCAGCCAAGATCCTTTTCCAGCAGC 
CATAATTTTAAAAGTTGCTTTGAATATGGCAAGAGGGTTAAAGTATCTGGACCAAG 
GAAACTGCTTCATGGAGACATAAAGTCTTCAAATC 

AATTAAAATCTGTGATGTAGGAGTCTCTCTACCACTGGATGAAAATATGACTGTGACTGA 

CCCTGAGGCTTGTTACATTGGCACAGAGCCATGGAAACCCAAA 

TGGTGTTATTACTGACAAGGCAGACATATTTGCCTTTGGCCTTAC 

GACTTTATCGATTCCACACATTAATCTTTCA 

TGATGAAAGTGATTTTGATGATGAAGCATACTAT^ 

TAATATGGAAGAACTGGATGAATCATACCAGAAAGTAAT^ 
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TAATG^GACCCTAAAGATCGTCCTTCTGCTGCAC^CATTGTTGAAGCTCTGGAAACAGA 
TGTCTAGTGATCATCTCAGCTGAAGTGTGGCTTGCGTAAATAACTGTTTATTCCAAAATA 
TTTACATAGTTACTATCAGTAGTTATTAGACTCT^ 

TTTCTTGTTAACATATGGATAACTATTTCTAATATGAAATATGCTTATATTGGCTATAAG 
CACTTGGAATTGTACTGGGTTTTCTC^ 

ATACTGCTCATGCTGACTTAAAACACrAGCAGTAAAACGCTGTAAACTGTAACATTAAAT 

TGAATGAC(^TTACTTTTATTAATGATCTTTCTTAAATATTCTATATTTTAATGGATCTA 

CTGACATTAGCACTTTGTACAGTACAAAATAAAGTC^ 

TTTTGCTGATGTGTTTATCAAATGATAACTGGAAGCTGAGGAGAATA^ 

GTAGCTCCTTGGATACTTCAGACTCTGGTTACAGATTGTCTTGATCTCT^ 

Afl*TCTTTG^ 

TAAAGAATAAAGGACACTTTGGGTACCAGAAGGTGTCTC7VGCATT 

SEQ ID NO: 80_AA449542_M 
ATCTCCAAGAGGGTTGTCTCATTCTCCT^ 

TGATCATTATCGAACTGTGTATCAGAAGAGACTAACTGATGAAGCTAAGATT^ 

CCTTAATCACCCAAACATTATAGGATATCGTGCTTTT^ 

GTGCCTTGCTATGGAGTATGGAGGTGAAAAGTCTCTGAATGACTTAATAGA 

CAAAGACAGTGGAAGTCCTTTTCCAGCAG^ 

CAGAGGGCTAAAGTACCTGCACCAAGAAAAGAAGCTGC 

AAATGTTGTAATTAAAGGTGATTTTGAAACAATTAAAATCTGTGATGTAGGAGTCTCTCT 
GCCATTGGATGAAAATATGACTGTGACTGATCCTGAGGCCTGTTATATTGGTACTGAGCC 
ATGGAAACCCAAGGAAGCGTTGGAAGAAAATGGCATCATTACTGACAAGGCAG^ 
TGCTTTTGGCCTTACTCTGTGGGAAATGATGACTTTATGTATTCCA 

AGATGATGATGTTGATGAAGATGCAACCTTTGATGAGAGTGACTTCGATGATGAAGCATA 
TTATGCAGCTCTGGGGACAAGGCCA^ 

C^vAGGCCATTGAkCTCT T -~S -£?3C JK* 

* TGC^CA&T^GTTGAAGC^ 

TTAACTTGTATGGGAACTGTTAACTAGATATATGTAGTTAATATAACTTATGGTAGCTAG 
ATTCTAGAAGTAGCTTTAACACTAGTGACCCCT 

CC^TTGCTTTGTTACAGATCTTTTTAGATATTCTTGCTTCTTTAGTGGGTTACTA 
TTCACTACGTACATGTGGTACAGATATCTGT 

CTGTCAGCCCATGCGCCCTGGGACTTGAGAAGAGTTC^VTAAACGTAGCTCCTAGGGTGTC 

TTGCCTCTCTACACTTAGCTTCTAATTTATTACTTTGTTTCTACTGACT 

CTTTTAAAATAAATGTAAGAATAAACAATA/^AGACAGTTTTAGTACCIAGG 

SEQ ID NO: 81_5R57JL0_2 J4 TESK2_M 

GCTGCTGGACAGTGACTTGTATTTACCGTGGACTGTGAGAGTGAAACTGGCCTATGGCAT 

AGCAGTGGGCCTCAGCTACCTTCACTT^ 

GGTGTGAAGGCTTTGCTTTC 

SEQ ID NO: 82_AA232253_H 

ATGTCGTCTCTCGGTGCCTCCTTTGTGCAAATTAAATTTGATGACTTGCAGI^ 
AACTGCGGTGGAGGAAGTTTTGGGAGTGTTTATCGAGCCAAATGGATAT 
GAGGTGGCTGTAAAGAAGCTCCTCAAAATAGAGAAAGAGGCAGAAATACTCAGTGTCCTC 
AGTCACAGAAACATCATCCAGTTTTATGGAGTAATTCTTGAACOT 

GTCACAGAATATGCTTCTCTGGGATCACTCTATGATTACATTAACAGTAACAGAAGTGAG 

GAGATGGATATGGATCACATTATGACCTGGGCCACTGATGTAGCC^AAGGAATG 

TTACATATGGAGGCTCCTGTCAAGGTGATT 
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ATAGCTGCTGATGGAGTATTG^GATCTGTGACTTTGGTGCCTCTCGGTTCCATAACCAT 
ACAACACACATGTCCTTGGTT^ 

CTCCCTGTGTCAGAAACTTGTGACACATATTCCTATGGTGTGGTTCTCTGGGAGATGCTA 

ACAAGGK^GGTCCCCTTTAAAGGTTTGGA^ 

AAAAACGAGAGATTAACCATTCCAAGCAGTTGCCCCAGAAGT^ 

CAGTGTTGGGAAGCTGATGCCAAGAAACGGCCAT^ 

GAGTCCATGTCAAATGAGACGAGCCTTCCT 

GCGGAGTGGAGGTGCGAAATTGAGGCAACTCTT^ 

CTCAGCTTTAAGGAGCAGGAGCTTAAAGAACGAGAAAGACGTT^ 

AAGCTGACAGAGCAGTCCAACACCCCGCTGCTGCCTTCCTTTGAGATTGGTGCATGGACG 
GT^a^C^ATGTGTATTGGTGGGTTCAGCAG^TCG 

CTGGAGGAAGAAGACCTGAAAGACATGGGCATTGTCTCCA 

AAGTCAGCCATTGAGAAATTAACCCATGATTACATAAATTTGTTTCACTTCCCACCACTA 
ATTAAGGACTC^GGAGGTGAACCTGAAGAAT^TGAGGAAAAAATAGTGAACCTGGAACTG 
GTTTTTGGTTTTCACTTGAAACCAGGAACT(^ 

ATGGAGATGGATGGGGATGAAATTGCAATAACCTACATAAAAGATGTGACATTC^ 
AACCTACCTGATGCGGAGATTTTAAAGATGACAAAGCCACCATT 

ATTGTAGGAATAGCAAAAAGTCAGACTGTGGAGTGCACTGTCACATATGAGAGTGATGTT 

AGAACTCCAA/yUVGCACTAAACATGTCCATTTGATTCAGTGGAGTA 

GATGAAGTGAAAGCAGTCCAACTTGCCATTCAGACATTA^ 

CCTGGAAGCAGGTCCGACTCAAGTGCTGATTGC 

CAGATTGC^TCCAACACTTCTT^ 

TTCTTCTCACACTTTGATGGCCAGGATTCCTACG 

CCCATTAAGTATCAACAGATTACACCTG^ 

TATGGACTGACCAAAAACTTCTCTTCCTTACATCTCAACTOT 

AGTGGCAATACTGACACCT 

CAGCATTCCACTCCATCAA^^ 
GCACTCS^TCCTCACCAGTCGC^ 

AACACCATACCAGGGATGCCTTTGCACCCTGAGACTGACTC7V^ 
AGCAAAGTCAGCGAAGGGGGCTGGACAAAAGT^ 

TCTCCCGCCAT^AACCAATAAAGAGAGAGCCAGAGGGGACCACCGTGGAT 
TGA 

SEQ ID NO: 83_AI375137_H 

ATGGGAAATTATAAATCTAGACCAACCCAAACTTGTACTGATGAATGGAAGAAAAAAGTC 

AGTGAATCATATGTTATCACAATAGAAAGATTAGAAGATGACCTGCAGATCAAGGAAAAA 

GAACTGACAGAACTAAGGAATATATTTGGCTCTGATGAAGCCTTCAGTAAAGTCAATTTA 

AATTACCGCACTGAAAATGGGCTGTCTCTACTTCM 

AAATO\CATATTCGAACTCTTATGTTGAAAGGGCTCCGCCCATCTCG 

GGATTTACAGCCTTGCATTTAGCAGTTTACAAGGATAATGCAGAAT 

CTTCACAGTGGAGCTGATATACAGCAGGTTGGATACGGTGGCCTCACT^ 

GCTACAATAGCTGGCCACCTAGAGGCTGCTGATC 

AATATTCAAGATGCAGTTTTTTTCACTCCATTG 

CAGGTAACTCGCCTTCTTTTGAAATTTGGTGCTGATC 

GATAGACCCCTCCACCTAGCATCTGCAAAAGGAT^ 

GAAGAAGGCAGCAAAGCAGATCTGAATGTCTCAA 

TTCTGTTCTO^TTTGGACACCATG^ 

GTTCAACCTCATGTTGTTAATATCTATGGAGATACCCCCTTACACCTGGCATGCT 
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GGCAAATTTGAAGTTGCCAAGGAA^^ 
GAAAAGATCTTCAGTGAAACAGCTTTTCAT^ 
CTAGTCAAATTTCTTCTTGATCAGAATGT 
CACACTGGATTACACTCTGCTTGCT^ 

GATAATGGAGCTGATATGAATCTAGTGGCTTGTGATCCCAGCAGGTCTAGTGGTGAAAAA 

GATGAGCAGACATGTTTGATGTGGGCTTATGAAAAAGGGCATGATGCCATTGTCAC^ 

CTGAAGCATTATAAGAGACCACAAGATGAATTGCCCTGTAATGAATATTCTCAGCCTGGA 

GGAGATGGCTCCTATGTGTCTGTTCCATCAC^ 

GAGAAGGCAGATATTCTCCTCCTAAGAGCTGGAT^ 

TCAGAAATTGAGTTCCATGAGATTATTGGCTCAGGTT 

C^ATGCAGT^TAW^ COTJs CTGCTCCAAG 

GTAATTCAGTTTGTGGKjTGCTTGCTTGAATGATCCCAGCCA 

TACATATG^GGGGGTTCTCTGTTCTCCCTCCTTCATGAGCAGAA 

CAGTCTAAATTAATTATTGCAGTAGATGTTG^ 

ACACAGCCAATTATACATCGTGACTTGAACAG^ 

CATGCTGTGGTGGCAGATTTTGGAGAATCAAGATT^ 

ATGACAAAACAACCTGGGAACCTCCGTTGGATGGCTCCTGAGGTGTTCACGCAGTGCACT 

CGGTACACCATCAAAGCAGATGTCTTCAGCTATGCT 

GGCGAAATTCCATTCGCTCATCTCAAGCCAG 

CACATCAGACCTCCCATTGGCTATTCCATTCCCAAGCCCATATCA 

GGGTGGAACGCATGTCCTGAAGGAAGACCCGAATTTTCTGAAGTTGTCATGAAGTTAGAA 
GAGTGTCTCTGCAACATTGAGCTGATGTCTCCTGCATCAAGTAAC^GCAGTGGGTCTCTC 
TCACCTTCTTCTTCTTCTGATTGCCTGGTGAACCGGGGAGGACCTGGCCGGAGTCATGTG 
GCAGCATTAAGAAGTCGTTTCGAATTGGAATATGCTCTAAATGCAAGGTCCTATGCTGCT 
TTGTCCCAAAGTGCTGGACAATATTCCTCTCAAGGTCTGTCTTTGGAGGAGATGAAAA^ 
AGTCTTCAATACACACC^TTGACAAAT^^ 

C&TTT^ ^ - ; 

SEQ ID NO: 84_H97685_H 

ATGATTTCTTGCCTGTNATAACCTAT^^ 

GCAAGAGKTITCAGGAAATCCGAAAGTATTTCT 

GAAACTGGGCTCGGAGATAATAGACTCCTCAACCAGGAGAATGGAGAGCGAAAGATCAC 

GCTTTATCGCCAGCTAATTGACCTGGGCTATCTGAGCAGCAGTCA 

TCCTGGCCAGGATACTAAAGCTCAGAGCATGTT 

CTTGAGCACATTTTOTCACCAGGTGTTACAGA 

GAACCTGGTGCACTGCCACTGCCTTGAC^ 

GGACCTGCAGATCACTCCCAAACGTCTGGAATATACTCGAAAAAAGGAGAAT^ 
TGAATCATTGATGAATATTGCCAACCGAAAGC^ 

GACACTTAATACCATGAAGGAGGAACTTCTGGATGATGCTACTAACAT 
CGTCATTGTCCCTGAGAATGGAGAACCAGTAGGCACCAGAGAGAT(^^TGCTGCATCCG 
ACAGATC(^GGAACT(^TCATCTCCCGACTTAATCAGGCAGTGGCTAATAAGCTGATCAG 
CTGAGTGK^TTACCTGAGGGAAAGCTTCGTC 

GGAGAAGTCTCAGGATGTCTCAGTTCACATCACCAGTAATTATCTCAAACA 

TGCTGCCTATCATGTTGAAGTCACGTTTCACTCAGGGTCGTCAGTTACAAG 

GGAGCAAATCAAACAGATCATCCAGCGCATCACATGGGTGAGCCCACOT 

GGAATGGAAGAGGAAGGTGGCCCAGGAAGCCATTGAGAGCCTCAGCGCCT^ 

TAAGAGCATTTGCAGCCAATTCCGGACTCGGCTCAATAGTTCCCA^ 

CTCCTTGCGGCAGCTGGT^GCTGGCCACTCAGGCCGGTTAGAGAAAACGGAAGATCTATG 

GCTGAGGGTTCGGAAAGATCATGCTCCCCGCCTGGCCCGCCTTTCTCTGGAAAGCCGTTC 
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TTTACAGGATGTCTTGCTTCATCG 

GTATGGTGTGGTATACCTGTGTGACAACTGGGGAGGA^ 
AGTTGTCCCTCCAGATGAGAAGCACTGGAATGATCTGGCTTTGGAATTTCAC 
GTCTCTGCCGAAGCATGAGCGATTGGTGGATCTCCATGGT^ 
TGGTGGTGGCTCCAGCATTGCTGTGCT 

CACAGGGCTGAAGGCTGGGCTGACCCTGGAGACACGTTTGCAGAT^ 
GGAGGGAATCCGCTTCCTGCACAGC(^GGGACTTGTCCATCGTGATATCAAACTGAAA^ 
TGTGCTGCTGGATAAGCAGAACCGTGCCAAGATCACTGACTTAGGATTCTGCAAGCCAGA 
GGCCATGATGTCAGGCAGCATTGTGGGGACACC^ 

AGGGAAGTACGATAATTCCGTGGATGTCTACGCTTTTGGAATTCTTTTCTGGTA 

CTCTfGCCTOTGTCAAGCTC 

GAACAATGTGCGGA<^^^ 

GCAGTTGATGGAAGCCTGTT<k5GATGGCGACCCCTTGAAGAGGCCTCTCT 

CCAGCCCATGCTCC^GGGCATCATGAATCGGC^ 

CAGAGGACTAGATGATTCTACTTGAAAGCAAAGACCTTTCTC 

TCCTTCCCCCTCACCATTTGGCCAT^ 

CTCCCAAGGGAACTGGTGCTTGCTGGGAAACT 

TGGACAGTGAAGAGTTGAATGACTGAGCATATTCAGCA 

CCCTTTAGCAAAAAAGTGTCTCAGATGTGTAAAAGCTGAGG^ 

ACAAATGAAAAGGAGGCAGATGTT 

SEQ ID NO: 85_W20810_M 

TTGATGTCAACCTGAAGGCTTOTAAAGCGAGTGATGTCTACAGCTTTGGGATCCT 

GGGCAGTGCTGGCTGGC^GAGAAGCTGAGTTGGTAGACAAGACTTCACTAATCCGGGAAA 

CAGTGTGTGACAGGCAGAGTCGTCCTCCACTGACAGAGCTGCCTCCAGGTAGCCCTGAGA 

CTCCCGGCTTGGAAAAACTGAAGGAGTTAATGATTCATTC 

ACAGGCCATCCTTCCAGGACTGCGAACCA^T^AACCAATGAAG 

:A<^G<^ 

GCAGAAACTTGTCTGCCAGA(^GCCAAGCCAAAGAGGCACAdAAAT 

AAACCATGGTTTCTAAAATGCTGGACCGCCTGCATTTGGAGGAACCCTCCGGACCAGTTC 

CTGGAAAATGTCCTGAGAGGCAAGCACAGGACACATCAGTTGGGC 

GGACATCTTCTGACCCCGTGGCTGGCACTCCT 

GCACAACACCTGGGCCAGTCTTTACTGAGACTCCCGGTCCTCACCCCCA^ 

GAGATGGAAGACACGGCACTCCTTGGTATCCCTGGACCCCACCGAATCCAATG^ 

CACCGGCTCTCGTCTTCAACAACTGTTCTGAAG 

TAGCACCACCAAGAACTACTGCCTCAAGTTCGGCC^ 

GGGGTAGGGGCTGGCAGCCCITCCACAAGTAGACTT 

AGTGTGCCATTCAGCGTGGCAATAAAAAGCACGTTTTAAGCAACCT^ 

AGTCCTTGCCACTTCCTGAAGCTCACAACATTCTGTC^ 

ACTGACTCTTGACCCATCTCCTTAAAGTCAATAAACZATAGC^ 

SEQ ID NO: 86_AA744236_H 
ATGGGATCAGAGAACAGTGCTTTAAAGAGCTATA^ 
CCCTCTGGACTTGCTGTTTATCCCGCTGTACTGCAAGATGGCAAATTTC 
GTGTATAAGAGAGAAAATGAAGACAAGGTTAATAAAGCT 

CGTCACCCTTGCTTGCTAAGATTTTTATCTTGTACTGTGGAAGCGGATGGCATT^ 

GTCACTGAGCGAGTACAGCCCCTGGAAGTGGCTTTGGAAAC^ 

TGTGCTGGGATCTATGAGATATTGCTGGCTC 

ACACACAATAATGTCTGTTTATCATCTGTGTTTGTGAGTGAAGATGGACA 
GGAGGAATGGAAACTGTTTGTAAAGTTTCT(^GGCCACACCAGAGTTT 
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CAGTCAATAAGAGACCCAGCATCTATCCCTCCTGAAGAGATGTCTCCAGAATTCACAACT 
CTCCC^GAGTGTCATGGACATGCCC 

TTGCTCACT^TCTTAAATGAACAGGTTTCAGCGGATGTTCTOT 
TTGCACTCAACTTTGCTGAATCCCATTC 

TCTCATGACTTCTTCAGAAATGATTTTCTGGAAGTTGTGAATTTCT^ 

TTGAAGAGTGAAGAGGAGAAAACGGAATTCTTTAAATTTCTGCTGGACAGAGTCAGCTGC 

TTGTCAGAGGAATTGATAGCTTCAAGGTTGGTGCCTCTTCTGCTTAATC^GTTGGTGTTT 

GCAGAGCCAGTGGCTGTTAAGAGTTTTCTTCCTTATCTGOTTGGCCC 

GCGCAGGGAGAAACTCCTTGCTTGCTCTCA^ 

GTGCTTCTCCAGTTGTTTGAAGTTCATGAA 

ATCGAGGCCTAC^TGGAG^CTT^ 

GCAGTGCTGGTCTCTCTG<^ 
TTCAAACGCACTGCCCC2UVGTTTTACT 

TTTTCTCAGCCTATTAAATTTCCCATAAATGGACTCTC^GATGTAAAAAATACTTCGGAG 

GACAGTGAAAACTTCCCATCAAGTTCTAAAAAGTCTG 

CCTGAGGAGCCTGAAAATCAAACTGTCAACATACAGATTTGGCCTAGA 

GATGTCAAGTCCCAGTGCACTACCTTGGATGTGGAAGAGTCATCTTGGGATGACTGCGAG 

CCCAGCAGCTTAGATACTAAAGTAAACCCAGGAGGTGGAATCACTGCTACAAAACCTGTT 

ACCTCAGGGGAGCAGAAGCCTATTCCTGCTTTGCTTTCACTCACTGAAGAGTCTA 

TGGAAATCAAGCTTACCCCAAAAGATTAGCCTTGTACAAAGGGGGGATGACGCAGACCAA 

ATCGAGCCGCCA7UIAGTGTCATCACAAGAAAGGCCCCTTAAGGTTCCATCAGAACTTGGT 

TTAGGAGAGGAATTCACCATTC^GTAAAAAAGAAGCCAGTAAAAGATCCTGAGATGGAT 

TGGTTTGCTGATATGATCCCAGAAATTAAGCCTTCTGCTGCTTTTCTTATATTACCTGAA 

CTGAGGACAGAAATG^CCCAAAAAAGGATGATGTCTCCCCAGTGATGCAG 

AAATTTGCTGC^GCAGAAATTACTGAGGGAGAGGCTGAAGGCTGGG 

CTGAACTGGGAAGATAATAACTGGTGA 

SEQ ID NO: 87_AI052250_H 

AGCGGCCGCGGGGGCGGCGGAGGATATGGAGTAAAGCC^^ 

GGCAGAGCAGGAACAGCCAGGAGGCGTTTATTAGGGGGGCGGGGGGA 

CCGCCCCTCCTGGAAGAAGGAAGAGGTAACTATAACTACCCAATATTGCAGCCATGGAGT 

CCATGCTTAATAAATTGAAGAGTACTGTTACAAAAGTCACAGCTGATGTC^ 

TAATGGGAATTCCTGTCACTAGAGAATTTGATGTTGGTCGACAC^ 

ATGGGCTAGCTTGGAAGATTTTTAATGGCACAAAAAAGTC^ 

TTTTTGTCTTTGATAAA7UUVCTGATTGACAAGTATCA 

TTGATTOTCTAAAACGAGGAGTCCAACAGTTAACTCGGCTTCGAC^ 

CTGTCCAGCATCCTTTAGAAGAATCCAGGGAT^ 

TTGCCAGTTTAGCCAATGTTCTTGGTAACT 

ACATTAAGGATTATAAACTTTATGATGTAGAAACCAAATATGGTTTGCTTCAGG 

AAGGATTGTCATTCTTGCATAGCAGTGTGAAAATGGTGCATGGAAATATCACTCCTGAAA 

ATATAATTTTGAATAAAAGTGGAGCCTGGAAAATAATGGGTTTTGATTTTTGTGTATCAT 

CAACCAATCCTTCTGAACAAGAGCCTAAATTTCCTTGTAA^ 

CTTCATTGTGTCTTCCAAATCCTGAATATTTGGCTCCTGAATACATACTTTCTC 

GTGAAACAGCCAGTGATATGTATTCTTT^ 

GGAAACCTATATTTGAAGTCAACAAGCAAGATATT^ 

ATCAGTTGAGTCGTTTAGGATCTAGTTCACT^ 

ATGTAAAGCTACTGTTAAATGTAACTCCGACTGTAAGACCAGATC 

AGATTCCCTTCTTTGATGATGTTGGTGCAGTAACACTGCAATATTT 

AAAGAGATAATCTTCAGAAATCACAGTTTTTCAAAGGACTG 
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TGCCCAAGCGTGTCATTGTGCAGAGAATTT^^ 

CTGACATGGTACCTTTTGTTTTGCCCAA 

AAGAATATGTCAAATTAATTCTTCCTGAACTTGGCCCTGTC 

TCCAGATTTTGTTAATTTTCCTACAAAAAATGGATTTGCTACTAACCAAAACCCCTCCTG 
ATGAGATAAAGAACAGTGTTCTACCCATGGTTTACAGAGCACT^ 

AGATCCAGGAGCTCTGTCTAAACATCATTCCAACCTTTGCAAATCTTATAGACTACCCAT 
CCATGAAAAACGCTTTGATACCAAGAATTAAAAATGCT^ 

GGTTCGTGTAAATTCATTAAACAACATTGGAGCAGACCTTCTGACTGGCAGTGAGTCCG 

SEQ ID NO: 88_AA278842_H 

GACedG^GCTAAGGCG 

GGGACCCGGTCCGGGACTTTCCGTTCGAGCTCATCCCGGAGCCCCCAGAGGGCGGCCTGC 
CCGGGCCCTGGGCCCTGCACCGCGGCCGCAAGAAGGCCACA^ 
TCGTCTATGATGTGAAGCCTGGCGCGGAAGAGCAGAC^ 
AGCGCTTCAAAACTCTACGGCACCCCAACATCCTGKj 

AAAAATGCCTCC7VCGTCGTGACAGAGGCTGTGACCCCGTTGGGAATATACCTCAAGGCGA 

GAGTGGAGGCTGGTGGCCTGAAGGAGCTGGAGATCTCCTGGGGGCTACA 

AAGCCCTCAGCTTCCTGGTCAACGACTGC^^ 

CCGTGTTCGTGGACCGAGCTGGCGAGTGGAAGCTTGGGGGCCTGGACTACATGTATTCGG 

CCCAGGGCAACGGTGGGGGACCTCCCCGCAAGGGGATCCCCGAGCTTGAGCAGTATGACC 

CCCCGGAGTTGGCTGACAGCAGTGGCAGAGTGGTCAGAGAGAAGTGGTC^GCAGACATGT 

GGCGCTTGGGCTGCCTCATTTGGGAAGTCTTCAATGGGCCCCTACCTCGGGCAGCAGCCC 

TACGCAACCCTGGGAAGATCCCCAAAACGCTGGTGCCCCATTACTGTGAGCTGGTGGGAG 

C^AACCCCAAGGTGCGTCCCAACCCAGCCCGCTTCCTGCAGAACTGCCGGGCACCT 

GCTTCATGAGCAACCGCTTTGTAGAAACCAACCT 

^GCCAGCCGAGAAGCAAAAATTCTTCCAGGAGCTGAGCAAGAGCCTGGACGC^ 

AGGA^TCfGTCGGC/lCTAGG^^ 

CTGGGGCCGTTGTCOTCACGCCCCTCTTCA 

ATCAGCAGAAGATCATCCCTGTGGTGGTCAAGATGTTCTCATCC^CTGACCGGGCCATGC 

GCATCCGCCTCCTGCAGCAGATGGAGCAGTTCATCCAGTACCTTGA 

ACACCCAGATCTTCCCCCACGTCGTACATGGCTTCCTGGACACCAACCCTGC^ 

AGCAGACGGTCAAGTCCATGCTGCTCCTGGCCCCAAAGCTGAACGAGGCCA^ 

TGGAGCTGATGAAGCACTTTGCACGGCTACAGGCCAAGGATC 

GCAACACCACAGTCTGCCTGGGCAAAATCGG 

GGGTCCTTACCTCTGCCTTCAGCCGAGC 

CGGGTGTCCTGGGCTTTGCTGCCACCCACAACCTCTACTCAATGAACGAC 

AGATCCTGCCTGTGCTCTGCGGTCTCACTGTAGATCCTGAGAAATCCGTGCGAG^ 

CCTTCAAGGCCATTCGGAGCTTCCTGTCCAAATTGGAGTOTGTGTCGGAGGA 

AGCTGGAGGAAGTGGAGAAGGATGTCCATGCAGCCTCCAGCCCTGGCATGGGAGGAGCCG 

CAGCTAGCTGGGCAGGCTGGGCCGTGACCGGGGTCTCCTCACTCACCTCCAAGCTGATCC 

GTTCGC^CCC^CCACTGCCCCAACAGAAACCAAC^TTCCCCAAAGACCC^ 

GAGTTCCTGCCCCAGCCCCCACCCCTGTTCCTGCCACCCCrACAAC 

AGACGCAGGAGGAGGACAAGGACACAGCAGAGGACAGCAGCACTGCTGACAGATGGGACG 

ACGAAGACTGGGGCAGCCTGGAGCAGGAGGCCGAGTCTGTGCTGGCCCAGCAGGACGACT 

GGAGCACCGGGGGCCAAGTGAGCCGTGCTAGTCAGGTCAGCAACTCCGACCACAAA 

CCAAATCCCCAGAGTCCGACTGGAGCAGCTGGGAAGCTGAGGGCTCCTGGGAACAGGGTO 

GGCAGGAGCCAAGCTCCCAGGAGCCACCTCCTGACGGTACACGGOT 

ACTGGGGTGGCCCAGAGTCCAGCGACAAGGGCGACCCCTTCGCTACCCTGTOTGCACGTC 

CCAGCACCCAGCCGAGGCCAGACrrCTTGGGGTGAGGACAACTGGG^ 
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ACAGTCGACAGGTCAAGGCTGAGCTGGCCCGGAAGAAGCGCGAGGAGCGGCGGCGGGAGA 

TGGAGGCCAAACGCGCCGAGAGGAAGGTGGCCAAGGGCCCCATGAAGC^ 

AGCTGGACTGAACCGTGGCGGTGGCCCTTCCCGGCTGCGGAGAGCCCGCCCCACAGATGT 

ATTTATTGTACAAACCATGTGAGCCCGGCCGGCCCAGCCAGGCCATCT 

ATCAGAGCCACAATAAATTCTATTTCAC 

SEQ ID NO: 89_AA599286_H 

ATGGCCTTC7VTGGAGAAGCCGCCAGCCGGCAAGGTGCTGCTGGACGACACGGTG 

ACAGCAGCCATCGAGGCGAGCCAGAGCCTGCAGTCCCACACGGAATATATTATTCGAGTG 

CAAGGAGGAATTTCTGTGGAAAACAGCTGGCAGATTGTTAGAAGATAC^ 

TTGCTTAAC$^G&GCT 
ATXGGTAACk^GGATCGTGAATTC^ 

AACGTGATCACAACAAATCATATCTTGTCTAATTGTGAGCTGGTTAAGAAGTTTTTAG 

CCAAACAACTATTCCGCAAACTATACTGAGATTGCCTTGCAA 

CGATCAGAGCCAAAGTGGGAGGTGGTGGAACCTTTGAAAGACATAGGTTGGAG 

AAGAAATATTTCTTGATGAAGATTAAAAAT^ 

GCTGACOTTGGCCCAGACAAGTATTTGTCAGATAAAGATTTT^ 

CTGCCTTCTTGTTTGCACCCTTACATCTATCG 

TCAGCGTTGCTAATTAGGATGTTTAACGAAAAGGGAACATTGAAGGA 

GCAAAACCAAAAGACCCATTTCTAAAGAAGTACTGCAACC 

GAACTCCAGCAAATAAAAACATATGGACGGCAAATATTAGAGGTACTGAA^ 

GACAAGGGATTCCCTTATGGGCATCTTGACGCCTCCAATGTGATGCTCGATG 

TGCCGGCTGCTGGACCTTGAGAATTCCTTATTGGGCCTGCCTTC 

TTTTCAC^TTCAGGAAAATCAATACATTGGAAAGTGTGGATGTCCACT 

TTACTGTATGAAATGACTTATGGACGACCGCCAGACTCGGTG 

CCTGCCCCGTCCATGGCTGTGGTGGCCGTGTTGGAGTCTACGCTGTCTTGTGAAGCCTGT 
AAAAATGGCATGCCTACC^TCTCCCGGCTCTTACAGATC^ 

C1^tf^CA£TTGT(3£^*^ TACZy^TTA^^CAGGCATT^^J- - 

ATTGCCAAAGAATGTATAGAGAAGAC^CT^ 

CGAAGACTGACAAGAGCTCAGTCCCACCATGGATCTGAGGAGGAAAGAAAAAA 
ATTTTAGCTCXSAAAGAAGTCAAAAO^TCTGCTCTTGAAAATAGTG 
AAGTACAGCAACTCCAATAATTCAGCAGGATCTGGGGCCAGCTCACCTCTCA 
TC^TCGCCAACTCCACCCTCTACATCAGGGATATCT^ 

CCACC^CCACCAGCAGCTCCCTTGCCTCCTGCGAGCACCGAGGCACCTGCCCAGCTCTCG 

TCTCAGGCTGTGAATGGCATGAGCCGAGGGGCCTTC 

AAAGGAACTTTGAGGAAAGCCAAACCHOTGATCACAGTC 

TCCTGTTTACACTTGGAGGGAAAAGTTCTTTTTTATTCCTACTCACCCCTACCCC 
TACCCTCTTCCTGGGAAAGTAATTGCTGAGCCAGTACAGCCAC7VAACAGTACT 
AGATGCTCATGTAAGCAGCITTTCGAGAGAAATAATTCTTTAAGCAGAATAAAGTTAGG^ 
TGGCATGCAAAAAAAAAAAAAAAAAAAAA 

SEQ ID NO: 90_AA425725_H 

ATGAGCGCCAGCACGGGCGGTGGTGGGGACAGCGGCGGGAGCGGCGGCAGTAGCA 

TCACAGGCCTCCTGCGGGCCCGAGTCCTCGGGCTCCGAACT^ 

CCTCAGATGCTGCAGGGCCTTCTGGGCTCCGACGACGAGGAACAGG 

TACTGCAAGGGCGGCTACCACCCTGTGAAGATCGGCGACGTGTTCAATGGGCGGTACC^C 

GTGGTGCGCAAACTGGGCTGGGGCCACTTCTCCACCGTCTGGCTCTGCTGGGACATCCAG 

CGCAAGCGCTTTGTGGCCCrrCAAAGTGGTGAAGAGTGCGGGGCATTA 

GTGGATGAGATCAAGCTCCTGAAATGTGTCCGGGACAGCGACCCCAGTGACCCCAAAAGA 

GAGACCATTGTCCAGCTCATTGATGACTTCAGGAT 
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TGCATGGTGCTGGAGGTGCTGGGCCACCAGCTCCTCA^ 

CAGGGCCTGCCCGTGCCCTGCGTGAAGAGCATCGTGAGGCAGGTGCTG(^CGGCCTGGAC 
TACCTCCACACCAAGTGC^^GATCATCCACAC 

TGTGTGGGGGACGCTTACATCAGGCGCCTGGCTGCCGAGGCCACGGA 

GKK^GCCGCCCCCCTCCC^TCC^TAGT^^ 

AAGCTGTCCAAAAACAAGAGGAAGAAGATGAGGCGCAAACG 

CTGGAGGAGCGGCTGCGGGACCTGCAGAGGCTGGAGGCCATGGAGGCTGCCACCC^ 

GAGGACTCTGGCTTGAGACTAGACGGGGGCAGCGGCTCCACATCCTCTTCAGGCTTCTCC 

GGCTCCCTCTTCTCTCCTGCCTC 

ACCGGGGGCCTCCTGTCGCCTAGCACACCATTCGGTGCCTCGAACCTCCTGGTGAACCCC 
CTGGAGCCCC^AAATGCAGATAA^^^ . 
*i'G^jTGCIACAJ4GGACTTCACGGAAGA 
CTGATCGGCGCCGAATACGGCCCCCCGGCAGACATCTG^ 

GAGCTGGCCACTGGTGACTACCTGTTCGAGCCGCATTCTGGAGAAGACTACAGTCGTGAT 
GAGGACCACATCGCTCACATAGTGGAGCTTCTGa 

TCAGGCCGCTATTCCCGGGAGTTCTTCAACCGGAGAGGAGAGCTGCGGCACATCCACAAT 
CTCAAGCACTGGGGCCTGTACGAGGTACTCATGGAAAAGTACGAGTGGCCCCTAGAGCAG 
GCCACACAGTTCAGCGCCTTTCTGOTGCCCATGATGGAGTACATC 
AGTGCCGCTGACTGCCTCCAGCACCCCTGGCTCAACCCCTAG 

SEQ ID NO: 91_SGK022_H 

TCTGGCCCTGTCCCTCCCCACCACCCGCCGCTGTGTCCAGAC^GAGAATGTTCTAACGCT 

GGGGGCGGCTGCGGATGAAGTCCTTGGGGAGAAAAGGAGCAGGCCAA 

GTAGAGCTGCCTCTCAGAGGCAGCATGAGCTGAGAGGGTGATAGGAAGGCGGCGCTAGAC 

AGCATGGAGGACTTTCTGCTCTCCAATGGGTACCA 

ACCTACTCAAAAGTCAAAGAAGCATTTTC 

GTTATAGACAAGATGGGAGGGCCATCAGAGTTTATCCAGAGATTCCTCCCTCGGC^ 

GCCGACGGGAAAATCTGCCTGGTGA x^GAGCTCGCTGAGGGAG CTTTGACTGC 
GTGCTGAATGGGGGGCCACTGCCTGAAAGCCGGGCC^A 
GAGGCCATCCGCTACTGCCATGGCTGTGGTGTGGCCCACCGGGACCTCA/^ 
GCCTTGTTGCAGGGCTTCAACCTGAAGCTGACTGACTTO 

AAGTCACACCGGGAGCTGAGCCAGACCTTCTGCGGCAGTACAGCCTATGCTGCCCCCGAG 
GTGCTGCAGGGCATTCCCCACGATAGCAAAAAAGGTGATGTCTGGAGCATGGGTG 
CTGTATGTCATGCTCTGTGCCAGCCTACCTTTTGACC^ 
TGGCAGCAGCAGAAGGGGGTGTCCITCCCCACTCATCTGAGCAT 

GACCTGCTCAAGAGGCTCCTGGAACCCGATATGATCCTCCGGCCTTCAATTGAAGAAGCT 

AGTTGGCATCCMGGCTAGCAAGCAC^ 

GTAGGGGGAGAAAGCAAA 

SEQ ID NO: 92_AA0 60 02 6J4 SGK022_M 

CAGACGGAGAATGTTCTAGCCCTGGAGGCAGCTGTGAATGAAGTCCTTGGGGGGAAAAGA 

AGKIAGGCCGAGGGCGATGGTGGAGTAGAGCTGCCTC 

GTGACAAGAAGGAGGCGCTACACAGCATGGAG 

TGGGCAAGACCATTGGGGAAGGGACCTACTCAAAAGTCAAA 

ATCAAAGAAAAGTGGCAATTAAAATTATAGACAAGAT 

AGAGATTCCTGCCTCGTGAGCTCCAGATTGTCCGTACCCTGGACCACAAAAACATCATCC 

AGGTGTATGAGATGCTGGAGTCAGCAGiATGGAAAAATCTACCT 

AGGGAGGGGATGTCTTTGACTGTGTGCTGAACGG^ 

AGGCCCTCTTCCGCCAGATGGTTGAGGCTATTCGCTATTGCCATGGCTGTGGCGTGGCCC 
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ACCGGGACCTTAAGTGTGAGAACGCCTTGTTGCAGGGCTTCAACCTGAAGCTGA 
TTGGCTTTGCCAAGGTGCTACCCAAGTCACGCAGGGAGCT 

GCACAGCCTATGCCGCCCCTGAGGTGCTACAGGGCATACCCCATGATAGCAAGAAAGGT^ 
ATGTCTGGAGCATGGGTGTGGTCCTGTATGTAATGCTC 

AC^CAGATATCCCCAAGATGCTGTGGCAGCAGCAGAAGGGGGTGTCCTTCCCCACTCATT 
TGGGCATCTCAACCGAATGCCAGGACCTGCTCAAGCGGCTCCTGGAACCAGACATGA 
TCCGGCCTTCAATCGAAGAAGTTAGTTGGCACCCATGGCTAGCAAGCACTTGATAAAAGC 
AATGGCAAGTCCTCCCCAATAAAGTAGGGGGAGAAAGCAAACTG 

SEQ ID NO: 93_AA399669_H 
CTCCCAAAGTGCTGGGATTACAC^ 

AGGAGTTCCGTAACCAAAAGGAGAAAGTAACAACAGCC^ 

TCTCTTTCTTTCCCCCTCCAAGTTCCTAGTGC^ 

GTGACTATATAGGCAAGCATTTGGGGACCTACT 

CTCAAGGTGTTGGCCTTTGGATAGGAGGCTTCCAAGTAGTAAAGCTCCCTGCT 

AGCCCAACACCATGGGGAAGGGAGATGTCTTAGAGGCAGCACCAACCA 

ATTCCCTCATGGATGAATATGGTTATGAGGTGGGCAAGGCCATTGGCC^ 

GGTCGGTATATGAGGCTITTCTAGACAAAGCAGAAGGTTATGGTGGCA 

CAAAGAAGAAGGCCTCrrGATGACTATCTTAACAAGTT 

TGAAAGTCTTGCGGCACAAGTACCrCATCAACTTCTATCGGG 

GAGTATACATCATTCTGGAACTGGCTCAGGGTGGTGATGTCCTTGAATGGATCCAGCGCT 
ACGGGGCCTGCTCTGAGCCCCTTGCTGGCAAGTGGTTCTCC 

CCTACCTGCACAGCAAGAGCATCGTGCACCGGGACTTAAAGTTGGAGAACCTGTTGCTGG 
ACAAGTGGGAG^TGTGAAGATATCAGACTTTGGCTTTGCCAAGATGGTGCCTTCTAAC^ 
AGCCTGTGGGTTGTAGCCCTKCTTACCGCC^^GTGAA^ 
CTTACTGTGGCAGCTTTGCTTACGCTTGCCCAG^ 

CTrTCCTGTGTGA'C^ cTAC;^ <:X5TCGCCCATC 

TGCCCTTTGATG^CACCAi^rCTCAAAAAGCTGCT 

TCCCAGCTAACCATACC^TCTCCCAGGAGTGCT^GGTCCAACTGCTCATTGCCTGTGTGG 

CAC^TGGAGAAAAACTCAGGCAAGACCTCTCTCTCCCCTGCTCTAGAACCTGATCCTCC 

AGATGCTACGCCAAGCCACTAAGCGTGCCACCATTCTGGACATCATCAAG 

TGCTCAAGTTCCAGCCTGAGCAACCCACCC^ 

AGCTCCAC^CACCACTAAACAGCACCAATC 

GGGAGGGGGCTAAGAGAGKaAGCAAAGCAGGAGGTCTTG 

AAATAAATCTAAGTCTGATTTAGTTTCATCAAAAAAA 

SEQ ID NO: 94_AA758539_H 

GACCATTCAGACGCCTCCGGTAGTGTAAATGAGGACAATGCCTGCTGGCCCA 

GGGGATGTAGACGGCAGCGGCGCCAGTCGCTCCTGGCACCATGGACGATGCCACAGTCCT 

AAGGAAGAAGGGTTACATCGTAGGCATCAATCTT 

ATCTGCCTACTCTGAGCGCCrrCAAGTTCAATGTGGCTGTCAAGATCA 

AACACCTACTGACTTTGTGGAGAGATTCCTTCCT^ 

CAACCACGGOTCCATCATCAAGACTTACGAGATCTTTGAGA^ 

CATCATCATGGAGCTTGGCGTCCAGGGCGACCTCCTCGAGTTCATCAAGTGCC^ 

CCTGCATGAGGACGTGGCACGCAAGATGTTCC 

CCACGACCTGGACATCGTCCACCGGGACCTCAAGTGCGAGAACCTTCTCCTCGACAAGGA 
CTTCAACATCAAGCTGTCTGACTTTGGCTTCT 

GCGCATCATCCTCAGCAAGACCTTCTGCGGGTCGGCAGCATATGCAGCCCCCGAGGTGCT 
GCAGAGCATCCCCTACCAGCCCAAGGTGTATGACATOTGGAGCCTGGGCGTGATCCTGTA 
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CATCATGGTCTGCGGCTCCATGCCCTATGACGACTCCGACATC^ 

CCAGAAGGAGCACCGTGTGGACTTCCCGCGCTCCAAGAACCTGAC^ 

CCTCATCTACCGCATGCTGCAGCCCGACGT^ 

CAGCCACTCGTGGCTGCAGCCCCC(^GCCCAAAGCCACGTCTTCTG^ 

GGAGGGGGAGGGCAAGTACCGCGCTGAGTGCAAACT^ 

CGACCACCGGCCCGACCACAAGCTTGGAGCCAAAACCCAGCACCGGCTGCTGG 

CGAGAACGAGAACAGGATGGAGGACAGGCT 

CATCTCCGGAGCTGAGGTGGGGAAAGCAAGCACCT 

TGGTGGGGGTCGGGGTTGGGGGGCATGGTGCAGTCGGCCTTCACGT7VAACTAAGTAGGCA 

GGTAGGATCTGAAGAAGGCACAGGTGCAAGTAAAACT 

TT 

SEQ ID NO: 95_AA883975_H 

ATGTCGGGAGACAAACTTCTGAGCGAACTCGGTTATAAGCTGGGCCGCACAATTGG^ 

GGCZAGCTACTCCAAGGTGAAGGTGGCCACATCCT^GAAGTACAAGGGTACCGTGGCCATC 

AAGGTGGTGGACCGGCGGCGAGCGCCCCCGGACTTCGTCAACAAGTTCCTGCCGCGAGA 

CTGTCCATCCTGCGGGGCGTGCGACACCCGC^CATCGTGC^CGTCTTCGAGTTCATCGAG 

GTGTGCAACGGGAAACTGTACATCGTGATGGAAGCGGCCGCCACCGACCTGCTGCAAGCC 

GTGCAGCGCAACGGGCGCATCCCCGGAGTTCAGGCGCGCGACCTCTTTGCGCAGATC^ 

GGCGCCGTGCGCTACCTGCACGATCATCACCTGGTGCACCGCGACCTCAAGTGCGAAAAC 

GTGCTGCTGAGCCCGGACGAGCGCCGCGTCAAGCTCACCGACTTCGGCTTCGGCCGCCAG 

GCCCATGGCTACCCAGACCTGAGCACCACCTACTGCGGCTCAGCCGCCTACGCGTCACCC 

GAGGTGCTCCTGGGCATCCCCTACGACCCCAAG/^GTACGATGTGTGGAGGATG 

GTGCTCTACGTCATGGTCACCGGGTGCATGCCCTTCGACGACTCGGA(^ 

CCCCGGCGCCAGAAACGCGGCGTGCTCTATCCC(3AAGGCCTCGAGCTGTCCGAGCGCTGC 

AAGGCCCTGATCGCCGAGCTGCTGCAGTTCAGCCCGTCCGCCAGGCCCTCCGCGGGCCAG 

GTAGCGCGCAACTGCTGGCTGCGCGCCGGGGACTCCGGCTAG 

SEQ ID NO: 96_AA90S446_H 

CTGGTAGAGAACAGGGGCTGGTGCCAAGGCCCATGGAGATGAGAAAACGGAAGACAGGGA 

TCATGGAAAGAATTGTGGGGTCAGGGGACAGTGGCGGGAGGAGCTGGCT 

GGACAAATCAGGCCTTATAATTTGTGATTCTGTGGCTTTGTCTAAAAGTCCA 

CTTGATATCCAGTCTCACAGACTGCTCAC^^ 

TTTTGAATGATATACTAACGACAAAAATAATAGAAG 

CAGCTAGACACACTTAAGACCATTAAGAAAGCCAAGAAATAAGACCC^ 

AGAAGTTGGAAGGCAGGAGACAGGTGTGAGGAGGTGGGCCTTTCTGATCTG 

CTCTCCTCCCCTTACTTCCT(^GAGTTTATCCAGAGATTCCTCCCTCGGGAGCTCCA?^T 

CGTCCGTACCCTGGACCACAAGAACATCATCCAGGTGTATGAGATGCTGGAGTCTGCCGA 

CGGGAAAATCTGCCTGGTGATGGAGCTCGCTGAGGGAGGGGATGTCTTTGACTGCGTGCT 

GAATGGGGGGCCACTGCCTGAAAGCCGGGCCAAGGC^ 

CATCCGCTACTGCCATGGCTGTGGTGTGGCCCACCGGGACCTCAAATGTGAGAACG 

GTTGCAGGGCTTCAACCTGAAGCTGACTGACTTTGGCTTTGCCAA 

ACACCGGGAGCTGAGCCAGACCTTCTGCGGCAGTAC^ 

GCAGGGCATTCCQOTCAAGATGCTGTGGCAGC^^ 

TCTGAGCATCTCX^CCGATTGCCAGGACCTGCT 

CCTCCGK5CCTTCAATTGAAGAAGTTAGTTGGCATCCATGGCTAGCAAG 
GCAATGGCAAGTGCTCTCCAATAAAGTAGGGGGAGAAAGCAT^ACCC 
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SEQ ID NO: 97_H29974_H 
TTACAGCCraTTGGCGGAGATCGGGCGCGGCAGCTA 

CGGGCGCAGCGGGGCCCGGGTGGCGGTCAAGAAGATCCGCTGCGACGCCCCCGAGAACGT 
GGAGCTGGCGCTGGCTGAATTCTGGGCCCTCAC 

CGTGCAGTTTGAGGAGTGCGTCCTGCAGCGC7VATGGGTTAGCCCAGCGCATGAGT(^CGG 

CAACAAGAGCTCGCAGCTTTACCTGCGCCTGGTGGAGACCTCGCTGAAAGGAGAAAGGAT 

CCTGGGTTATGCTGAGGAGCCCTGCTATCTCTGGTTTGTCATGGAGTTCTGTGAAGGTGG 

AGACCTGAATCAGTATGTCCTGTCCCGGAGGCCAGACCCAGCCACCAACAAAAGTTTCAT 

GCTACAGCTGACGAGCGCCATTGCCTTCCTGCACAAAAACCATAOT 

GAAGCCAGACAACATCCTCATCACAGAGCGGTCT 

CTTTGGACTAAGCAAGGTCTGTGCTG^ 

CAAC^AATGTGAATCT^ 

CATGGCTCCTGAAGTCTGGGAGGGACACTACACAGCCAAGGC 

CATTATCATCTGGGCAATGATAGAAAGAATCACTTTTATTGACTCT 

GCTCCTGGGGACCTACATTAAACAGGGGACTGAGATCGTCCCTGTTGGTGAGGCG 

AGAAAACCCAAAGATGGAGTTGCACATCCCCCA7VAAACGCAGGACTTCCATC 

GATCAAGCAGCTCTTGAAAGATATGTTAGCTGCT^ 

TGAACTTGAAACCAGAATGGACCAGGTCACATGTGCTGCT^ 

TTTGGGTGATTTTAAACTAGGTCGATTCCTC 

AGAGGACGGCAGAGGGTACAGGTGGTGGCCTGGCCGGTTGGCGATCTCCCGACAGCTGGA 

TCCGGCAATGTGAAGCTTTTGTTTGGGTTTC^ 

TNNCCTTTTCTTTTCTTTTTT 

ACTTCAGAAGAGCAGGACACAATGCTGTGGACAGGCACCAATTTCTTTAAAGAAATT 

TGTGGGCAAGGCATATGTGTAAATTTCACTTTTACTTTTTATAAGGGGTTAGGGAGCTAT 

TTTTGGTTTTGTCCTTCACrTTCCCTCTGTCTTCCTTCTTTATACTTT^ 

TTATGACACCTCACTTCCCTAGAGAAGGCCTGCCTCCCCATAGGGAATCTGGGGGTANCT 

TCTGGAACGGGGCGTGAGGANACIAAGGAGC^ ; 

GAACTCC^GGACTCCTTGvJTGGGCT 

GAGGTGAAGAACCGCC 

SEQ ID NO: 98_AA498104_M H29974_M 

CCGTTGCTGCTCCCCCCGCCCCCCGCAGCCATGGAAACGGGGAAAGAGAACGGAGCCCGC 

AGAGGGACAAAAAGCCCGGAGCGGAAAAGGCGAAGCCCAGTCCAGC 

AAGCTGAGGCCGGCGGCCCAGGCCATGGATCCGGCTGGGGCCGAGGTCCCGGGCGAGGCC 

TTCCTGGCCCGGCGGCGGCCGGATGGCGGCGGCGGGGATGTTCCTGCACGGCCGCGCTAC 

AGCCTCTTGGCGGAGATCGGGCGCGGCAGCTACGGCGTGGTTTATGAGGCTGTGG 

CGCAGTGGGGCCAGGGTGGCAGTCAAGAAGATCCGCTG 

TTGGCACTAGCAGAATTCTGGGCCCTCACCAGTCTC^GCGGCGGCACCAGAATATCGTG 
C^GTTTGAGGAGTGCGTCCTACAGCGCAACGGGT^ 

AAGAACTCACAGCTTTACCTGCGCCTGGTGGAGACCTCGCTCAAAGGAGAAAGGATCCTG 

GGCTATGCTGAGGAGCCCTGCTATCTCTGGTTTGTCATGGAGTACTGTGAAGGTGGAGAC 

CTCAATCAGTATGTCCTGTCCCGGAGACCTGACCCAGCCAC 

CAGCTTACAAGCGCCATTGCCTTCOTGCATAAAAACCACATCGTGCA 

CCAGACAACATCCTGATCACAGAGCGGTCTGGCACCCCCATCCTCTU^ 

GGACTGAGCAAGGTCTGTGCAGGGCTGGCACCCCGAGGCAAAGAGGGCAATCAAGATAAC 

AAAAATGTGAATGTGAATAAATACTGGCTGTCCTC^^ 

GCTCCCGAAGTCTGGGAGGGACACTATACAGCCAAGGCGGACATCTTTGCTCTGGGCATT 

ATCATCTGGGCAATGATAGAAAGAATTACCTTTATTGACTCTGAAAC 

CTGGGGACCTACATTAAGCAAGGGACTGAGATCGTCCC^ 

AACCCAAAGATGGAGTTGCATATCCCCCAGAAACGTAGGACTTCCATGTCTGAGGGGGTC 
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AAGCAGCTCTTGAAAGACATGTTAGCTGCTAACCCA 

CTTGAAACCCGAATGGACCAGGTCACATGTGCTGCTTAAACTCCAG 

GGTGTTTTTAAACTAGGTCGATCCTTCGGGACCCACAGTCTCATCGTGTCT 

TGGCAGAGGGTACAGGTGGTGGTGATCTCCTGACAGCTGGACCTCCCACAATGTGA^ 

CACGCTTGGGCTGCCCACTCTACCCTTCTCTTTCTCCTTCAGTAGAATAATAATTGTTTT 

TCTAAACATTAAACCATCAAGACTTCTGAAG^ 

SEQ ID NO: 99_AA215311_H 

CGRCCGCGCTACGGAAAGCCGGAGGGGGGCGGGGCCGTCGGCGTAAGGGGGTGTGTCCGC 
GCGCACCACGGGGGCGCGCGCCGGCTGCTGACTGGAGGCGGCGGCAGCGGAGGCGCGAGC 
TGCCCGATAATGGCGGCCTC 

GGCCGAGGTAGTTACGGTGTTGTGTATGAAGCAGTCATCAGAAAG^ 

GCAGTGAAGAAAATTCGATGTCACGCACCTGAAAATGTTGAACTAGCCCTTCGTGAGTTC 

TGGGCACTTVAGCAGTATCAAGAGCCAACATCCZAAATGTG^ 

CTACAAAAGGATGGGATGGTGC^^GATGTCCCACGGCTCTAATTCTTCCCT^ 

CAGCTTGTAGAAACTTCATTAAAAGGAGAAATTGCCTTTGATCCC^ 

TTGTGGTTTGTGATGGATTTTTGTGACGGAGGAGATATGAATGAGTATCTGTTGTCCAGG 

AAGCCGAATCGTAAAACTAACACCAGCTTCATGCTT 

TTGCATAAAAACCAGATCATCCACCGAGATCTTAAGC 

ACCAGGTTGGATACCAGTGACTTGGAACCTACCCTCAAAGTGG 

AAAGTTTGTTCAGCCTCTGGGCAGAACCCAGAAGAACCTGTCAGTGTAAACAAGTGTTTC 
CTTTCCACAGCATGTGGAACAGATTTTTACATGGCTCCTGA^ 
ACAGCAAAAGCTGACATCTTTGCTCTGGGGATTATCATCTC 
ACATTCATAGACACAGAGACAAAGAAGGAACTCTTGG 

GAGATTGTGCCTGTTGGGGAGGCACTTCTGGAAAATCCCAAAATGGAACTTCTCATTCCT 
GTGAAGAAAAAATCTATGAATGGGCGAATGAAACAACTGATTAAGGAAATGCTGGCT 

^CCQTC^GATGGTC(^GATGCTT^ 

^J\AGA^AGCAGCTGGGAAACGTGACACATAT^ GCi & 

CTTCTGTTTAACAGTGATGCAACATTATGTGGCTGAAAAAGT^TATAAAAAGCT 

TACCCTCTAAGGGTTTAGATTTTTTGTGGGATTTTTTT^ 

AAGTTGGCCGTTTTATTAGTATGTTTCAAATGTGTATTACC^TGTGGGTGTAAATTT^ 

AAAAAATGATTATTGATAGAAGTTTGGCAGGAAAATTCTTTAAGAGCT 

GAGTCCAGTTTTCTGGAAATATGTCTTTAAGTATT^ 

AATTTCCATGGGAAAAGAGGTTTGCATGCTGGTAATGCAAC 

AAACATATATGTATATATTTATGTATATGTAAGTATGTGAATGTGCGCATTT^ 

ATATGAAAAAAATGCCACGTCTGTTTAAATTATTTGATC^ 

TGCTGGTGAAGTCAGTGACGAAAAATAAACCTT^ 

CCTAATGAAATCATATTAAGTNGTTTTTCCTrNNTTT 

TAAGGCATCATTTTCGAGGGTCTAAAATTATCTGGTAAAACAAAT 

AAAGCTGCTGAAGTATGTTTGAACTCTCCAGTGCCCTATAGCTGCAAGAGTTGAATTAGT 
CATGCAGTCATATGGCAGCAGGTTGGTGATT 

SEQ ID NO: 100_AA018361_H 

GCGGGGCCTCCGTATCCCCACGTGGGCCCTGCAGGAACTGGCGGGGCGCGTGACCCGGCG 
AGGCCCAGAGACAGGGGAGGGGCGCCGGGAGCCGGGCGGATCCGCGTCCCCGATGCGCGC 
TGCATTTCCGGCGGGCGGCGCTGGGGGCAGCGTGGAGCCACCCAGTGCTCGGCCCGCCCC 
GCAACCCGCCGGAACCGCCGCCCGCAGCGAGGAAGCGCCCGCGCGGGCGCAGGCGGCCGG 
AATGGCGGGGCCCGGCTGGGGTCCCCCGCGCCTGGACGGCTTCATCCTCACCGAGCGCCT 
GGGCAGCGGCACGTACGCCACGGTGTACAAGGCCTACGCCAAGAAGGACACTCGTGAAGT 



WO 00/73469 



PCTAJS00/14842 



FIGURE 2YYY 

GGTAGCCATAAAGTGTGTAGCCAA^ 

CACGGAGATTGAGATCCTCAAGGGCATTCGACATCC 

TCAGTGGGACAGTGACAATATCTACCTCAT 

TCGCTTCATCCATACCCGCAGGATTCTGCCTGAGAAGGTGGCGCGTGTCT^ 

ATTAGCTAGCGCCCTGCAATTCCTGCATGAACGGAATATCTCT 

ACAGAACATTCTACTGAGCTCCTTGGAGAAGCCCCACCTAAAACTGGCAGACTT 

CGCACAACACATGTCCCCGTGGGATGAGAAGCACGTGCTCCGTGGCTCCCCCCTCTACAT 

GGCCCCCGAGATGGTGTGCCAGCGGCAGTATGACGCCCGCGTGGACCTCTGGTCCATGGG 

GGT<^TCCTGTATGAAGCCCTCTTCXX^CA^ 

GCTGGAAGAGAAGATCCGTAGCAACCGGGTCATCGAGCTCCCCTTGCGGCCCGTGCTCTC 
CCGAGACTGCCGGGACCTACTGCAGCra 

TCTGGGGCGAGCAACCGCCCTGGTGGTGCAGGCTGTGAAGAAAGACCAGGAGGGC^ 

AGCAGCCGCCTTATCACTCTACTGCAAGGCTCTGGACTTCTTTGTACCTGCCCTGCACTA 

TGAAGTGGATGCCCAGCGGAAGGAGGCAATTAAGGCAAAGGTGGGGCAGTACGTGTCCCG 

GGCTGAGGAGCTCAAGGCCATCGTCTCCTCTTCCAATCAGGCCCTGCTGAGGCAGGGGAC 

CTCTGCCCGAGACCTGCTCAGAGAGATGGCCCGGGACAAGCCACGCCTCCTAGCTGCCCT 

GGAAGTGGCTTCAGCTGCCATGGCCAAGGAGGAGGCCGCCGGCGGGGAGCAGGATGCCCT 

GGACCTGTACCAGCACAGCCTGGGGGAGCTACTGCTGTTGCTGCGGAGCCCCCGGGCCGG 

AGGCGGGAGCTGCTTCACACTGAGGTT 

GAGCAGATGAGGGAATCTCGCTGGGAAGCTGACACCCTGGACAAAGAGGGACTGTCGGAA 

TCTGTTCGTAGCTCTTGCACCCTTCAGTGACCCTAGAAGAATGATTGGACAGATGTGAGC 

CATCTGGAGCAGAGGGGCACTAACCCAGGCTGACGCCAAGAATGAAGTGGCCCACTGCAG 

CCCTGGCGAGCAGGCTTCTTGGATGGACAGTGCTGAGACCCCCATATCCCAGAGTCCCCA 

GCCTCCCTCAGGTTACTCTGCACCCCACAGATGGT 

GGGAGGGCAGGACTCTGGGAGAACAGCACTTCTTTCATGA 

TACTGGGTCCTGTGCCTGTCCGTTTTGGGGCATGCAGCCCTCTATCATTTTTGGCTCCGA 
AGCTGTGCCfcClt^CTGCCCTl^ 

CTGGAATGGGGCACTCCAACACCCCTCAGGGACCACCCTCCCCACAGTATGCACT 

CCACAGAACCCACCAGTCTTTCTGGGAACTCA(^CCTGCCCGCCATCTTGGTACTTTA^ 

TTAATCCCTGAAGCATGAAAGCTGGATCTTTTGGGGT^ 

TGCCCTGGCCTAGGGAGCACTCAGGAGGGTTCCTTGGTCCTCATCTCTCCCACCTCCGTT 

CCCTCTGGGCCCCACACTAGCCACAGCGCGGGCCTTGTGCTGGAGTTTGAGCCTGGGACA 

GGGAGAGGGAGGCTTGGAGACAGTCTGACCCAGTGCCCTCTAGGCCACCCACTTCTAGG^ 

CTGCCCTGCCGCCGTGGAGCCCTGGGCAAGCTCTTTCCCCTTTCTGGGCCTGGGTCTCCC 

CATCTCTTCAATGGGGCTGATACCTTCACAGCCC^CAGCATGGGCACTTAT 

GTGAATTTAACCTGGAAAAGAATGTAT^ 

GGTGATTTGTAGCCCTTCTGCCCTTAAATGCTTCCTTGGGCAAGAGCTGTCTGTCCTCCC 
TGCAGGAGGCTGAGTGTGAAGAGTATCATTCATTGTTTCTCTATTAAATTATTTTCTCT 

SEQ ID NO: 101_AA311714_H 

TGGACCTGTCCTGAGGCAGAGGCCGAGATGCGCGCAACCGCGGGAGCAGCCAAG^ 

GGACTCTTTTCTTGACTTAGCTACCAGGAGCTAGAGATGCTGTTATTCTATCGTATGTGA 

GAAGTCGGCCCAGAGATGGAAAACTTTATTCTGT 

ACTGTTGTCTATAAAGGGCGACGGAAGGGAACAATCAATTTTGTAGCCATT 

GATAAGTGCAGAAGGCCTGAAATAACCAACTGGKS^ 

AAGAATATTGTAACTTTTCATGAATGGTATGAAACAAGCA^ 

GAAAACCTCCCAGAAGATGTTGTGAGAGAATTTGGAATTGACCTt^ 

CATCTTCATAAACTTGGCATTCTCTTTTGTGACATTTCTCCTAGGAAGATACTCTTGGAA 
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GGGCCTGGCACACTGAAGTTTAGCAA 

GAAGAGTTCTTTGCTTTGGTGGCAGCAGAGGAAGGAGGAGGTGATAATGGGGAAAA^ 
CTGAAGAAAAGCATGAAAAGTAGAGTCAAAGGATCTCCTGTATATACAGCACCAGAAGTT 
GTGAGGGGTGCTGACTTTTCCATCTCCAGTGACCTCTGGTCTTTGGGCTGTCT 
GAAATGTTTTCAGGAAAACCTCCATTCTTCTGAGAAAGTGT^ 

ATCTTATGTGAAGATCCTTTGCCACCTATTCCGAAAGATTCTTCTCGTCCTAAAGCTTCT 

TCAGATTTTATTAATTTGCTTGATGGGTTACTTCAAAGAGA 

TGGACT^GGCTACTGCAGCATTCATTTTGGAAGAAAGCTT 

TCAAGCGTCGAAGATCTCAGTCTCAGCAGAAACA 

TCCAAGGAGCTTTTGCAGAACTCTCA^ 

CC^OTApGTCACTCraTCA 

GAGckn'SSJV^^^ 

ACTGCAGTGGAAGTAAGTCCTGGTGAGGATATGACTCACTGTTCACCACAGAAGA 
CCTCTGACCAAGATTACAAGTGGACACCT^ 

GAGCTTATCTACACGGACTCAGATCTTGTTGTCACCCCCATTATCGAC^ 

ATGAAACAGCCACCAGTTAAATTTGATGCAAAAATATTGC^ 

GATAAGTTATTATTTCTGAAAGATCAAGATT 

CAGATCGACTCCACTGAGAAGAGCATGGGGGCCTCCCGAGCCAAGCTGAATC^ 
TATTTGTGCGTGGTGGCTGGTCACCAGGAGGTGGCCTVCCAGGCTCCTCC^ 
TTC CAATTGCTAATC CAGCATTTGCGGATAGCTCCAAACTGGGATAT^ 
GCTCACGTGATTGGTTTACTGGCTTCGCACACAACT 
GTTGAGACTACAAGCTCCATTGGAATCGGGAT 

CCAGTGCCTAGACAGTGCCTTGTGTATGTATAGATACTGACAAATATTTCAAA^ 
AAACTGTATCAGCATT 

SEQ ID NO: 102_SGK384_H 
JCTTTGGCCCACGTGCTGAGGKjC^ 

X! 

SEQ ID NO: 103_AA210451_M SGK384_M 

GGTCTGCTGCATGGATAATGGACTGGAAC^CAGAAAG^ 

AGGCCAGTATCTCCAGAGGCCAGAAGACACCATCAGATCTCCT^ 

GGTTGTGAGCTGCCATGTTGAACCAAGCAGGTCAC^^ 

AACCCTGCTGGGAGAAAAAAGAAACTGCTGAAGGGACT 

CCAGGAATGGTCTCACGCATAGAGAGCTCC^ 

CCCTTATGAACGTGGCGCTCTACCT^ 

CCACCGCGGACTCTAGGCGCTGTCCTrCCGGGCT 

GCT(^CGCTGGCTGTCCTGTGAAGAGCTGAGGACAGAAGTC^GGCAGCTGAAGCGCGTTG 
GGGAGX3GAGCCGTGAAGAGAGTCTTTCTGTCTGAAT 

CCCGGCTCACCAGGCTGGAGATGAAGGAGGACTTCCTGCATGGGCTGCAGA 
CTCTACAGAGTGAGCACGTGGTCACGCTGGTGGGCTACTGTGAGGAAGATGGCACTATTC 
TCACCGAATATCACCCCTTAGGTTCCTTGAGCAACCTGGAAG 
AGTACCAAGACGTGAACACTTGGCAGCACAGGCTGCA^ 

TCATTAACTATCTGCATCACAGCCCCCTGGGCACGAGGGTCATGTGTGACTCT 

TGCCCAAAACATTGTCCCAGTACCTGCTAACAAGTAACTTCAGCATTGTGG 

TGGACGCTCTGCCCCTGGTAGACC^TGACTCTGGGGTACTTATAAAGTGTGGCCAC^GAG 

AGCTCCATGGGGATTTTGTGGCTCCAGAGCAGCTGTGGCCCTACGGAGAAGACACGCCCT 

TCCAAGACGATCTCATGCCTTCCTACAATGAGAAGGTTGACATCTGGAA^ 

TCTCCAGTTTCCTCTTGGGGCACGTGGAAG 

ATATCCATAAGGCGTGCAAGAGCCAGATCCCGGCAGAAAGACCCACTGCTCAGAACGTGC 
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TAGACGCTTACCAGAGGGTTTTCC^TTCACTCCGAGACACTGTGATGTCGCAGACGAAAG 
AAATGCTGTAAAAATGAGCCATCGAGTGACGTGCTTGATGGCTGAATGGCATCCCAGCTG 
TTCCGCTCTTGATGATGGAAGAGCTTTGCATGGATGGATGTTGACCCTGGCTGTTCAGCC 
ACGTAGGCCTCCTCTACGTCTGCCTGCATGTTTGAGTGTTCTGCTCTCCTGGCAGCCCGG 
ATGGAAGCTGCC^GCGAGAAAGCCTGGCTTCAGGATGCTCCCTGGTGAAGATGCAGAGG 
ATTCTGGATCTGCATAGTTTC^GGGAGTGATCAAACGGTGACCTTGAAGACATGCTGCC 
TGCCTTGGTAACTTTTTATAGACTAGTAGGAAACAGAAATCTTTT 

AACCCACTAGTTCCTCAGAGACAATTTCTTCTCATTC^GAAAGCCCTGTTGGAAGCTGGG 
GATGTTTTAACTCCGTGGCAGGGCACTTGCCT 

CATGGCATGTGCACACACACAAATGCTCAAAGAAAATCCCAGACGCC^ 
TTTCTTGTa^ATAAGGTCATTC^ 
* OTGACTCGTGT^CTGAGC •.^CATGGTCG'ri'AGCTAc x I r i"G rGGGTTCTTCTTT 

CTTTCTACCCTACTTCTTCCCTTTCCACCCCCTAACACTAGATAGGAG^ 
AAGGAAAGTGGGCACTGTTATATTGTTGGACGACTTCTTGCTGATTAAGGGGTGTCGAGT 
TCCTTGGAGCAATGATCTTTGCTGCCAAGATATCTCATTTCTTCTTGTTTOT 
CACGACCACTTCACAAACACCGACCTVACAGCAAACAACAACCCACCCCGCI^ 
CCCTAGCACTTATGTACTTCTGAAAAGTCCC 
AAACTGTCTGCTGCTGGCAAAACTACACCCCTGCTAGAGCATGA 
CTGCTGTGGACAGTCTGAAGCAGCCra 
CTTACCTGTGTTTTGTTTTTGTTTTAAGAAACCAA^ 
AGATTGTGGCTGTCTAGAGATTTTTGGAACA 
TGAATGGTGCTTTGAACTTCCTCCTGACCTGGAGTTTCTGTGT 
GTCCCCCTGTACCGGAAAGTACAAAGTCTGCTCTG 
ACACTGTGGAGCCAGGAATAATGGTACCCACCTC 

GAACCAGGAGTTCAGGGTTATCCTGGGCTATATACCGTGACCCTGTCTACCCCCACACCC 
CAATAAAAAAACAAAAAGGTC 

:-8fSQ I£ NO: ; 'XQ*J&SQ71'Ji m H-. : - ' . . : . 
GAC^TGGTGGCTGTO^ 

CTGGAGGAGCTGATGCCACTGCTGAAGCTGCGGCACGCCCACATCTCTGTGTACCA 

CTGTTC^TCACGTGGAATGGGGAGATCTCTTCTCTGTACCTCTGCCTGGTGATGGAGTT 

AATGAGCTCAGCTTCCAGGAGGTCATTGA 

TCTGAGTGGATGCAGAATGTGCTGGGCCAGGTGCTGGACGCGCTGGAATACCTGCACCAT 

TTGGACATCATCGAC^GGAATCTCAAACCCTC 

TGCAAACTGCAGGACCTGAGTTCCAATGTGCTAATGACAGAC/^AAG 

CGTGCGGAGGAAGACCCCTTTCGTAAGTCCTGGAT^ 

TTCAGCCAGAAATCAGACATCTGGTCCCTGGGOTGCATCAT^ 

TCCTTCATGGATGGCACAGAAGCC^TGCATCTTC 

AGCCTGAAGGCCGTCCTGAAGACAATGGAGGAGAAGCAGATCCCGGATC 

AGGAATCTTCTGCCCTTGATGCTCCAGATCGACCCCTCGGATCGAATAACGATAAAGGAC 

GTGGTGCACATCACCTTCTTGAGAGGCTCCnTCAAGTCCTCGTGCGTCT 

CACCGGCAGATGGTGCCTGCGTCCATCACCGACATGCrGTTAGAAGGCA^ 

ATTTTAGGTGATGCTGGGGACACAAAGGGGGAGCGTGCCCTGAA 

TTGGCATCCTATTGTTTAGTTCCAGAGGGTTCATTATTTATGCCCCTGGCCTTC 

ATGCACGACCAGTGGCTCAGCTGTGACCAGGACAGAGTCCCTGGGAA 

TCCCTGGGGT^AACTAGGGAAGCTGTTGGGCCCCATCCCAAAGGGTCTGCCGTGGCCCCCG 

GAGCTGGTGGAGGTGGTGGTCACGACCATGGAGCTACATGACAGGGTCCTCGATGTCCA 

CTGTGTGCCTGCTCCCTGCTGCTGCACCTCCTGGGCCAAGCGCTGGTGCACCACCCGGAA 

GCCAAGGCTCCCTGCAACCAAGCCATCACCT 

CCCGAGGAGGAGCCACTTCTTGTCATGGTCTACAG 
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FIGURE 2BBBB 

(^GTCAGAGTCACTGTGAX^ 

CACCTCAACAGCTCCCTCGAAAGCAGGGACGTCTGCGCCAGCGGCCT 

GCCCTCCTGCTGGACGACCCCATCTTGGCACTCCAGCGCCCCAGGAAAA^ 

AACCACGGAAAGCCCGGGAAACCCAAGAACCCTGCCAGCACCCS^ 

AAGGCCCCCTTGGAGAAGGTCCCGGACCTCATCAGCCAGGTGTTGGCCACCTACCC 

GATGGGGAAATGGCAGT^GCCAGCTGCGGAGTCTTCTGGCTGCTGTCCCTGCTGGGCTG^ 

ATCAAGGAGCAGCAGTTTGAACAAGTGGTGGCGCTGCTCCT 

CAGGAGAGAGCCCTGCTGGTGAAGAATGCCTACCGGC^^ 

TCAGAGCTGGCGGCCTTCAAGGTGGTGGTGCAGGAGGAGGGCGG 

ATCAAGGAGACCTACCAGCTCCACAGGGACGACCCGGAGGT^ 

CTGC?TGGTCQ\CCTGGCTTGOTATGAGGAGATCCTGCCGGAGCTGGTGTCr 

AAG(XXCTGC1*C(^ GG i GAGTGLf^CAGCAGC * 

GCCTTCAGCAAACCAGGCCTCCCTCCAGG 

GGGGGACTGGAATAG 

SEQ ID NO: 105_AA118352_M SGK071_M 

CAGAAGAAGACCCCTGCCAGAAGTCCTGGATGGCTCCTGAAGCTCTCAAATTCTCCTTCT 
CCACCAAATCCGACATCTGGTCTCTGGGCTGCATCAT^ 

TCCTGAACGACAC^GAAGCCATGCAACTGCGGAAGGCCATCCGCCATCATCCAGGCAGCC 

TGAAGCCCATCCTGAAAACCATGGAGGAGAAGCAAATCCCTGGTACAGATGTCTACTATT 

TGCTTCTGCCCTTCATGTTGCATATCAACCCCTCCGATCGACTGGCAATCAAG^ 

TGCAAGTCACCTTCATGAGCAACTCCTTCAAAAGCTCCTCTG 

GGCAGAAGGTCCCCATCTTCATCACTGACGTGCTGCTTGAAGG 

TAGGCAGCTGGCTGTGTGCTTCCTTTGTGAACGACAGCAGGCACTGTGACTCAG 

GCTCGCAGAGACTTGGGTTTGATTTTCAGTC^^ 

ATGTCATGCAGAATTTCTCCAGTCGACCAGAGGTCCAGCTCAGAGCCATTA^ 
TGACAATGCCAGAGGACCAGCTAGGGCTGCCATC 

TOGC^JC^rAA*^ 

tgck^gtgttcttg<k:c^ 

gtttgatcatctccttcctgatggataccttgcggagccatcctaactct 
ttaatgtggtctacaacgtgcitgcca^ 

TGGAAGAGGAGGGGTTGTTTCAGCTTGCCCAAGA 

GGGACATCTGCCTCTCTATCCTGAGCCTGCTCTGGTCCCTCCTGGTAGATGTTGTCACTG 
TGGAC^AAGAGCCCTTGGAGCAGCTCTCTGGCATGGTC^ 

CGGAGGACGTGGAAATAGCAGAGGOTGGCTGTGCGGTGCTCTGGCTGCTGTCCTTGTTGG 

GCTGCATAAAGGAGAGTCAGTTTGAGCAGGTGGTAGTGCTGCTCCTGAGAA^ 

TGTGCCCTGGCAGAGTACTGCTGGTGAACAATGCATTCCGTGGCTTGGCCAGCCTCGCAA 

AGGTGTCCGAACTGGTGGCCTTCCGAATAGTAGTACTGGAAGAGGGCAGCAGCGGCCTC^ 

ACCTCATCCAAGATATCTACAAGCTCTACAAGGATGACCCTGAGGTGGTGGAGAACCTCT 

GCATGCTGTTGGCCCATCTGACCTCCTACAAGGAGATCCTGCCAGAGATGGAGTCTGGAG 

GCATCAAAGACCTAGTCCAGGTGATCCGGGGGCGCTTTACCTCCAGCCTGGAGCTGATTT 

CTTACGCTGATGAGATACTCCAGGTACTGGAAGCAAATGC^C^ACCTGGCCTCCAGGAGG 

ATC^GCTTGAGCCTCCTGCAGGGCAGGAAGCCCCACTGCAGGGAGAGCCCCTCTTCAGGC 

CCTGACATGCTGCCCTTCTGGTCCTGTGGTAAGAGAAAGTATCACTAGGTCCAGTATTAA 

TTTCGTACCCCATGGTGACTAATAAAAGAAGCCCTAGGCTGTTTCTGGC 

SEQ ID NO: 1 06_0 18653 . 9_H 

GGCCGGGGTCGGGGCGCGGGGCATGCGCGCGGGCTGGGCAGGGGGCCGGCGGGGCGCAGA 
GCGGAGCCGCCTCGGAGCCTGAGCCGCCCGGGGCCGGGGCCGGGGAGCCGCGCGGGGCCG 
GCCGGCCGGGGGGAGGGGAGCGATGCGGCGCCGGCGGKXIGGCAGTGGCCGCGGGTTTCTG 
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FIGURE 2CCCC 



CGCCTCCTTCCTGCTGGGCTCCGTCCTCAACGTGCTCTTCGCTCCGGGTCGGAGCCTCCG 
AGGCCAGGCCAGTCCCCTGAGCCTTCGCCGGCCCCGGGTGCGGGCCGTCGCGGGGGCCGC 
GGGGAGCTGGCCCGGCAGATCCGGGCGCGCTACGAGGAGGTGCAGCGCTATTCCCGCGGG 
GGCCCCGGGCCCGGGGCGGGCCGGCCGGAGCGGCGGCGCCTGATGGACCTGGCTCCGGGC 
GGGCCCGGCCTGCCGCGCCCCCGGCCCCCTTGGGCCCGGCCCCTGTCCGACGGCGCCCCA 
GGCTGGCCCCCGGCTCCCGGCCCAGGCTCCCCCGGCCCGGGCCCGCGCCTGGGCTGCGCC 
GCGCTTCGCAACGTGTCCGGCGCGCAGTACATGGGCTCAGGCTACACCAAGGCCGTGTAC 
CGGGTCCGCCTGCCCGGCGGTGCCGCGGTGGCGCTCAAGGCGGTGGAOTTTAGCGGC 
GATCTGGGCAGCTGCGTGCGCGAGTTCGGGGTACGGAGGGGCTGCTATCGGCTGGCGGCC 
CACAAGCTGCTTAAGGAGATGGTGCTGCTGGAGCGGCTGCGGCACCC 
CTCTATGGCTACTGCT^CCAGG^.CAGCGAGGACATCCCA * 
, ^GCTGGGCGCCeCTCI?*^ 
CGAATCTGCCTOAGCCTGGGCCGCCTCCTCCACCACCTGGCCCACT 
GTCACTCTGCTGGACTTCCGCCCTCGGCAGTTTGTGCTGGTGGATGGGGA 
ACGGACCTGGATGACG(^CGTGTGGAGGAGACGCCGTGTG(^GGC^GCACCGACTGCATA 
CTCGAGTTTCCXXXrCAGGAACTTCACCCTGCCCTGCTCAGCCC^ 
ATGAACGAGAAGCGGAACCTCTATAATGCCTACAGGTTTTTCTO 
CACAGTGCCCCGCCTTCACTGCGTCCTCTGCTGGACAGCA 

CTCGCCTGGGGGGTGGACGAGACCCTGGCCCAGCTGGAGAAGGTGCTGCACCTGTACCGG 

AGCGGGCAGTATCTGC^GAACTCCTVCGGCAAGCAGCAGTACCGAGTACCAGTGTATCCCA 

GACAGCACC^TCCCCCAGGAAGACTACCGCTGCTGGCCATCCTACCACCACGGGAGCTGC 

CTCCTTTCAGTGTTCAACCTGGCTGAGGCTGTGGATGTCTGTGAGAGCCAT 

CGGGCCTTTGTGGTCACCAACCAGACCACCTGGACAGGT^ 

ACTGGATGGAGCCAAGTGGTCCCTGATCCCAACAAGACCACATATGTGAAGGCCTCTGGC 

TGACCTATCTGAGGGCTCGGCTGACCAGCTGACTATCCTCAGCAGCTGGGCTTGCCTGTG 

GAGGGAGTGACTTGCACTGGCAGCACTGCATGTCACCTGGGAACGCCTGCA 

AACATCCCAGACAGACAGATGTGACCAGGACAAACGTGCAATAATGCCAAAT^ 

GlX^GTTTACC^-v'C^^ ^GGCTCCTAGTCCA^GA^ ;X^TGGG^>T^T> 

GACTGCCTCTCCAACCCTGTGGGCTGTAAGCAAGCTCAGGCTAG^CTCCCCACTG 

TGTGCCCCTCCCTGGGACGGTTCCGTGGGCAGCCCCATCACTGTGTTCAATAGTGTGAGA 

ATGTAGCTAAAGCCCCTGCTGCrrcCTGCTGCACATGCCACAGCAC^ 

TGGGGACAATCCATCGTGGAGTGTTCTCTCAGCTTAGGTCTGGACAGGAGACTTGGCGGG 

AGATGCTCCAGGATGTGGGTGATTCTCTACCT 

GGGACACTCCCAGGCCAGCCCAGGGGTCAGGGGCAGAGGTGCACACCTCAGC^ 

AGACTGGGGTCAGGGAGCAGGTGTGGTTTGAGCCAGG^^ 

GGCCTTTCTGCCTCATTTGCTTTCAATGAAAGCCTCAAA 

CCCTTCCTCGAGTTTGAATATCCAGAATCTTTTGTA 

TTTTGTAAAAAATAAAATAAAATTAGTTAATAAAATGAT^ 

T 

SEQ ID NO: 107_AA396601_M 

CCACGCGTCCGGGCTGCGCCGCGCTCCGCAACGTGTCTGGCGCGCAGTACGTGGGCTCAG 

GCTACACTAAGGCTGTGTACCGGGTCCGCCTGCCCGGCGGCGCCGCGGTGGCGCTTAAAG 

CAGTGGACTTCAGCGGCCACGATCTGGGCAGCTGCGTGCGCG^GTTCGGGG 

GCTGCTATCGCCTGGCGGCCCACAAGCTGCTCAAAGAGATGGTGCTGCTGGAGCGGCTGC 

GGCACCCCAACGTGCTGCAGCTCTATGGCTATTGCTA 

ACACGCTGACCACCATCACAGAGCTGGGTGCCCCTGTGGAGATGATCCAGCTGTTGCAGA 
CTTCCTGGGAGGATCGATTCCGAATCTGCCTCAGCCTTGGCCGCCTCCTCCACCACCTGG 
CCCACTCCCCGCTGGGCTCGGTCACCCTGCTTGACTTCCGCCCTCGGCAGTTTGTGCTAG 
TGAACGGGGAGCTGAAAGTGACAGACCTGGATGATGCCCGCGTGGAAGAGACACCGTGCA 
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FIGURE 2DDDD 



CCAGCAGTGCCGACTGCACGCTAGAGTTTCCAGCCAGGAACTTCAGCCTGCCCTGCT 

CCCAGGGCTGGTGCGAGGGCATGAATGAG 

TCTTCACATACCTCCTGCCAGACAGTGC^ 

TCGTCAATGCCACGGGAGAGCTCGCCTGGGGGGTGGATGAGACCCT^ 
C^GCGCTACACTTGTTCCGAAGTGGGCAGTACCTGCA 

AGTACCAGCGKIATCCCGGACAGTGCCATCACACAGGAGGACTATCGCTGCTGGCCATCCT 

ATCACCACGGCGGCTGCCTCCTGTCCGTGTTCAACCTGGCTGAGGCTATAGATGTCTGTG 

AGAGCCATGCTCAGTGTCGTGCCTTTGTGGTCACCAACCAGACCACCTGG^ 

AGCTGGTCTTTTTTAAGACTGGATGGAACCAAGTGGTCCCTGATGCCGGCAAG^ 

ATGTGAAGGCCCCTGGTTGACTGGTTGTGGGCTCAGCTGACCAGCTGGGCTTGCCTGCTG 

CAGGC£Ta*-CTTGCATCCC^^ 

TTCAGTCCCAGACTGGTTGGAACCCGATTGCCT^ 

CTCAGGCTGGTCTTAACTGGGACAGTCCCXjTGGGCAGCCCATTACTGCATT 

AGAATGTAGCCAGAACACTGCTGCTGCATAAGCCACCGTGGGCAGGAGCTGCCTGGGGAC 

AACCAGTCTCAGAGTGCTCTCTCAGCTCAGCTCCGCTCCAAATGGAGAGCGCGGGATGCG 

GAGATGTGAGTGAACC^GCACTGGGAAGAAGGCTCTCGGGCCTCTCCCTAGAGGTTGCTC 

CTAGGCCAGCCCCGAGGCCGTGGGCAGCAGTGCTCGCATCCATAT^ 

TGGAGGAGCAGATTGCATTTGAGCCAGGACTGGGGTGGGGGTAGGGTC 

CCTCATTTGCTTTCAGTGAAAGCCAGGGAGCA 

AGGCCAGGCTCCTCCCCCTCCTGGAGGCCAGGCTCCTCCCCCTCCTGGAGTTTGCGTAC^ 

CAGAAGCTTTTATACTTCTCGTTCATT 

CAATTAATAAAATGATGTTTTGTGAC 

SEQ ID NO: 108_VRK3_H 
ATGATCTCCTTCTGTCC7VGACTGTGGCAAAAG 

TACTGTGGAAATTCTTTGCCTGTAGAGGAGCATGTAGGGTCCC7VGACCTTTG 
tTVTGTGTO^rC^ 

AAGAAAGTGAAatGGTCCAGCACCGTCACCTCICCCCGAITAT^ 
GACAGTTCTGAGTCTGAAGATACTCTGAGTT^ 

AGACCCCCAACCCCC^AAAGCAGCCCTCAGAAGACCAGGAAGAGCCCTCAGGTGACCA 

GGTAGCCCTCAGAAGACCAGCTGTAGCCCTCAGAAGACCAGGCAGAGCCCTCAG^ 

AAGCGGAGCCGAGTGACCACCTCACTTGAAGCTTTGCCCACAGGGACAG 

AAGAGTGGGCGACAGTGGAAGCTGAAGTCCTTCCAGACCAGGGACA^ 

TATGAAGCTGCACCCACCTCCACCCTCACCTC 

TCACTCAAACTGGATGCCAAGGATGGGCGCTTGTTCAATGAGCAG 

GCCGCC^GCCTCTGCAAGTCAACAAGTGGAAGAAGCTGTACTCGACCCCACTGCTGGCC 

ATCCCTACCTGCATGGGTTTCGGTGTTCACCAGGACAAATACAGGTTCTTGGTGT 

AGCCTGGGGAGGAGCCTTCAGTCGGCCCTGGATGTCAGCCCAAA 

AGGTCTGTGCTGCAGGTGGCCTGCCGGCTGCT^ 

GAGTATGTTC^TGGAAATGTGACAGCTGAAAATATCTTTGTGGA 

CAGGTGACTTTGGCAGGCTATGGCTTCGCCTTCCGCTATTGCCC^ 

GCCTACGTGGAAGGCTVGCAGGAGCCCTCACGAGGGGGACCTTGAGTTC^ 

CTGCACAAGGGATGCGGGCCCTCCCGCCGCAGCGACCTCCT^GAGCCTGGGCTACTGCATG 

CTGAAGTGGCTCTACGGGTTTCTCCCATGGACAAATTGCCTT 

ATGAAGCAAAAACAGAAGTTTGTTGAT^ 

TGGATCAGGCCCTCAGAGACCCTGCAGAAGTACCTGAAGGTGGTGATGGCCCTCACGTAT 
GAGGAGAAGCCGCCCTACGCCATGCTGAGGAACT^CCTAGAAGCTTTGCTGCAGGATCTG 
CGTGTGTCTCCATATGACCCCATTGGCCTCCCGATGGTGCCCTAG 
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FIGURE 2EEEE 

SEQ ID NO: 109_S71575_M VRK3_M 

CCATCCCCACCTGTATCGGCTTTGGCATTCAC 

CCAGCCTGGGGAGGAGCCTTCAGT 

AGAGATGTGTGCTTCAGGTGGCCTGCAGGCTGCTGGATGCTCTGGAGTATCTCCATGAAA 

ATGAGTATGTTCACGGGAACCTGACAGCTGAGAATGTCTTTGTGAATCCAGAGGA 

GCCAGGTGACCCTGGTGGGCTATGGCTTCAC^^ 

TGGCCTACAAAGAAGGCAGCAGGAGTCCACACGAT 

ACCTGCACAAGGGATGCGGACCCTCCCGCCGCAGCGATC 

TGCTCAAGTGGCTTTATGGGTCCCTGCCATGGACAAATTGCCTTCCCAACAC 

TAACTAGGCAGAAGCAGAAGTATCTGGACAGCC^ 

GCTGaA ACAAGGCCTCAGAG^ f'CCTGCGGGAGTACCT 

TGCGGGTGTCACCCTATGACCCTCTGGACCT 

CTTCCGACTTGC^GCTTGAAGTAGAACATGAAGTAGTGTGACTGGAGGCCTGTT 

CATAGCTCCTAAAAGAATCCCTTGAATGTGCATTCTCACCGCTCCCT 

TCAGCACTTGTGTTGGGGAACCTGAGTCATGT 

AGCTCTGGCAGCTGTGGATGGAGGTAAGTGGATGCTGGCGGCGGCGGCGGCAGCAGCCAC 
TCCACTCCCTATGGCATTTCTGTGATGGCATAATAAACTGTTTTTAATC 

SEQ ID NO: 110_AA45427_H 

ATGGGCCACGCGCTGTGTGTCTGCTCTCGGGGAACTGTC^ 

CTCTTCATCCAGAAACTGGGGGAGGGTGGGTTCAGCTATGTGGACCTAGTGGAAGGGTTA 
CATGATGGACACTTCTACGCCCTGAAGCGAATCCTGTGTCACGAGCAGCAGGACCGGGAG 
GAGGCCCAGCGAGAAGCCGACATGCATCGCCTCTTC^ 

GTGGCTTACTGTCTGAGGG^OSGGGTGCTAAGCATGAGGCCTGGCTGCTGC^ 

TTCAAGAGAGGTACGCTGTGGAATGAGATAGAAAGGCTGAAGGAC7UVA 

ACCGAGGATCAAATCCTTTGGCTGCTCCT^ 

CAGt^GTTI^iATGGAC^^ 

CGCCAGGCTCTGACCCTGCAGGACTOGGCAGCCCAGC^ 
CCAGAGCTCTTCTCTGTGCAGAGTCACTGTGT 

CTAGGCTGCGTGCTATATGCCATGATGTTTGGGGAAGGCCCTTATGAC^TGGTGTTCCAA 

AAGGGTGACAGTGTGGCCCTTGCTGTGCAGAACCAACT 

CATTCTTCAGCATTGCX3GCAGCTCCTGAACTC<^ 

CCTCACATTCCTCTCCTCCTCAGTCAGCT 

CATACTACCCAAATCTGA 

SEQ ID NO: 111_H05721_H 
CCCTGAGGCACCGCCCC7VAGTTTGGTGTGACC 

GACGGCTGCGGGGGCACCGGGCCGCGGCGCCACOVTGGCGGTGCGACAGGCGCTGGGCCG 
CGGCCTGCAGCTGGGTCGAGCGCTGCTGCTGCGCTTCACGGGCAAGCCCGGCCGGGCCTA 
CGGCTTGGGGCGGCCGGGCCCGGCGGCGGGCTGTGTCCGCGGGGAGCGTCCAGGCTGGGC 
CGCAGGACCGGGCGCGGAGCCTCGCAGGGTCGGGCTCGGGCTCCCTAACCGTCTCCGCTT 
CTTCCGCCAGTCGGTGGCCGGGCTGGCGGCGCGGTTGCAGCGGCAGTTCGTGGTGCGGGC 
CTGGGGCTGCGCGGGCCCTTGCGGTCCGGGCAGTCTTTCT 

CCTCATCGAGGAAAAACAGGCGGAGAGCCGGCGGGCGGTCTCGGCCTGTCAGGAGATCCA 

GGCAATTTTTACCCAGAAAAGCAAGCC^ 

GGGCTTTCGGCTGGAGGAGTATCTGATAGGGCAGT^ 

TGTGTATGAAGCCACCATGCCTACATTGCCCCAGAACCTGGAGGTGACZA^ 
GTTGCTTCCAGGGAGAGGCCCAGGTACCAGTGCACCAGGAGAAGGGCAGGAGCGAGCTCC 
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FIGURE 2FFFF 

GGGGGCCCCTGCCTTCC^ 

CAGCGAAGCCATCTTGAACACAATGAGCCAGGAGCTGG^ 
GGCTGGGGAGTATGGAGCAGTCACTTACAGAAAATCCAAGAGA 

CCCTC^CCCCAAC^TCATCCGGGTTCTCCGCGCCTTCACCTCTTCCGTGCCGCTGCTC 
AGGGGCCCTGGTCGACTACCCTGATGTGCT<^ 

CCATGGCCGGACGCTGTTCCTCGTTATGAAGAACTATCCCTGTACCCTGCGCCAGTACCT 

TTGTGTGAACACACCCAGCCCCCGCCTCGCCGCCATGATGCTGCTGCAGCTGCTGGAAGG 

CGTGGACCATCTGGTTCAACAGGGCATCGCGCACAGAGACCTC 

TGTGGAGCTGGACCGAGACGGCTGCCCCTGGCTC 

GGCTGATGAGAGCATCGGCCTGCAGTTGCC^ 

AAAOXXZTGTCTGATGGCCC^ 

TGACTACAGCi^^ 

TGTCAATCCCTTCTACGGCCAGGGCAAGGCCCACCTTGAAAGCCGCA 

TCAGCTACCTGCACTGCCCGAGTCAGTGCCTCCAGACGTGAGACAGT^ 

GCTCCAGCGAGAGGCCAGCAAGAGACCATCTGCCC 

AAGCCTCTGGGGTGAACATATTCTAGCCCTGAAGAATC 

CTGGCTCCTCCAACAATCGGCCGCCACTTTGTTGGCCAA^ 

TGTGGAAACAAAAATGAAGATGCTCTTTCTGGCTAACCTGGAGTGTGAAACGCT 

GGCAGCCCTCCTCCTCTGCTCATGGAGGGCAGCCCTGTGATGTCCCTG 

GAATTACTAAAAGAACATGGCATCCTCTGTGTCGTGATGGTCTGTGAATGGTGAGGGTGG 

GAGTCAGGAGACAAGACAGCGCAGAGAGGGCTGGTTAGCCGGAAAAGG 

CAAATGGAAGAACTTGAGTGAGAGTTCAGTCTGCAGTCCTCTGCTCAC^ 

AGTGAATGGCCAAGCTGGTCTAGTAGATGAGGCTGGACTGAGGAGGGGTAGGCCTGCATC 

CACAGAGAGGATCCAGGCCAAGGCACTGGCTGTCAGTGGCAGAGTTTGGCTG 

GCCCCTAACACGAGGAACTCGTTTGAAGGGGGCAGCGTAGCATGTCTGATTTGCCACCTG 

GATGAAGGCAGACATCAACATGGGTCAGCACGTTCAGTTACGGGAGTGGG 

AGGCCTGGGCCTCTGCGTTCCCAAGCTGTGCGTTCTGC^CCAGCTACTGAATTATTAATC 

r i?CACTTAGeG^ : 

GGTTTCCCTCClt^CTAGi^ 

ACTGCAGATGACGTATGTGCCTTGAACTGAATAT^ 

ACTCTGAAGGTGAGAATATTTTGTGGGCAGGTATCAACATTGGGGAAGAGA 

TAACTAACrAACTTTATAC^TGATTTTTAGGAAGCTATTG 

CAGTAAAGGTTCTCTTCAACTGACAAAA 

SEQ ID NO: 112_AI086865_H 

AATGAGATGGAGAAGTACGAGCGGATCCXSAGTGGT^ 

CACCTGTGCCTGCGAAAGGCTGACCAGAAGC^ 

GAGATGACCAAGGAAGAGCGGGAGGCAGCCC^ 

AACCACCCCAATGTCATTGAGTACTACGAGAACTTCCTG 

GCCATGGAATATGCACCAGGCGGCACTCTGGCTC^ 

CTGCTGGAGGAGGAGACCATCCTGCACTTC^ 

GTGCACACCCACCTCATCCTGCACCGAGACCT 

CACCGCATGGTCGTCAAGATCGGTGATTTCGGCATCTC 

ACCCCATGCTATATCTCCCCn^GCTGTGTGAGGGCAAGCC 

ATCTGGGCCCTGGGCTGTGTCCTCTACGAGCTGGCCAGCCTCAAGAGGGOT 

GCGAACTTGCCAGCACTGGTGCTGAAGATCATGAGTGGCACCTTTGCACCT 

CGGTACAGCCCTGAGCTTCGCCAGCTGGTCCTGAGT^ 

CGGCCACCACTCAGCCACATCATGGCAC^GCCCCTCTGCATCC^ 

CACACCGACGGCAGAGAAGTCCGTGGCCCCCAGCA^ 

CCGCTGCAGAGAGGCATCATCATGACATTCGGCAGCGGCAGCAAT^ 



la/ It) 
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FIGURE 2GGGG 



GGCAGCCTCACTGACATCA^ 

GTGCAGCAAGTGGAGGAGGCCCTGAGCTTCACACTACTAGGCT 
GAGCCTCTGCTGAGTATAGACCTGGGCACTGCTCACTC^ 
GACTTGGGCTCTGGAGATGTAAACAGGTTACC^ 
GGTGTGGCGTCCAGCACTGATGTGTCTACCTTCTCT 

AAGTGCTGCTGGAGAC^CAAGCAGTGCACTGGGCACATCATCTACCCTTTCGCCTCTGAC 
TGTGTCCGCCACAGCCTGCACCTACACTCTGTCAACCACTGCAACTGTAATTCTAGG 
AAGGACTCTTCAGAGGATAGCAGCAGCTCCCGGGGCGCGGGCCCAACCTGCTCCCATGTC 
ATCGAGTCCCCTTGCTTTGAGCTCACACCGGAGGAGGAGCATGTGGAGCGAT^ 
GGCTGGTGCAAAAGCTACAGACCTGTCTCTGTGGCAGTGATCCACCATCCACTCTACCAT 
G?\GTGTGGGGCA(^TGATCTAAATGXXAAG 
'CCCr%raTCOCG^ 

GCCACTGGTACCCCTGACTCCACAGCGCCCATCACCATCTGGCGCTCTGAGAGC 
GGGAAGGGTCAGGGCAGC^GGTGATC^GAAGGTAAAGAAGAAAAAGGAAAAAGAGA^ 
GACAAGGAGGAGATGGATGAGAAGGCAAAGCTGAAGAAAAAAGCC^ 
ACTAAGAAGAAAAGCCCGGTTAAATTGGAGCCTTCCCCC^ 

AGCGCAAGACAGCTGGCCAGGATGTCCGAGTCCAGCCCAGAAAGCCGGGAAGAGCTGGAG 

AGCGAGGACAGTTACAATGGCCGGGGGCAGGGAGAACTGTCCAGCGAGGATA 

TCATCATCGCCC^GGAAGAGAGAGAACACAGTCCAGGCCAAAAA 

TCACAAGCCAGGAAGGTAAACAAGAGAAAATCTCCCCCAGGATCAAA 

TGAGGCCAGGGTGGTCAGGGTGCAGAATAAATGCCATCGAGCCTGTGGCTGGCCCTCTG^ 

TGCTGTTCTCTCCCTCCAACCTGGCTGTTTCTTGCGGGGCAAGGGGTGGGCT 

CAGGGGTTTCTCAAAGGCAATCCAGCTTTCACAAAGK3AAGCCC^ 

AGGGAAAGGAAGGGGCACAGCCCTATTTCTTCCTACCTGCTAGGACAAGX3 

TATCTGGGGTGGGAAGGAGGGCTTCCCCTCTCTGCTGCGAGAGACTGGT 

CCACTTCTGGGACAGGCAGTACTGTCT 

CCC 

SEQ ID NO: li3_AA836343_H 

ATGTCGGTGCTGGGCGAGTACGAGCGACACTGCGATTCCATCAACTCGGACTTTGGGAGC 

GAGTCCGGGGGTTGCGGGGACTCGAGTCCGGGGCCTAGCGCCAGTCAGGGGCCGCGAGCC 

GGCGGCGGCGCGGCGGAGCAGGAGGAACTGCACTACATCCCCATCCGCGTCCTGGGCCGC 

GGCGCCTTCGGGGAAGCC^CGCTGTACCGCCGCACCGAGGATGACTCACTGGTTGTGTGG 

AAGGAAGTCGATTTGACCCGGCTGTCTGAGAAGGAACGTCGTGATGCCTTGA^ 

GTTATTCTGGCACTGCTGCAGCACGACAACAT^ 

AATACCACGCTGCTGATTGAGCTGGAATATTGTAATGGAGGGAACCTGTATGACAAAATC 

CTTCGTCAGAAGGACAAGTTGTTTGAGGAAGAGATGGTGGTGTGGTACCTATT^ 

GTTTCAGCAGTGAGCTGCATCCATAAAGCTGGAATCCTTCATAGAGATATA 

AATATTTTTCTGACCAAGGCAAACCTGATAAAACT 

CTTAATTCTGAGTATTCCATGGCTGAC^ 

GAGCTCTGTCAAGGAGTAAAGTACAATTTCAAGTCT 

ATTTTTGAACTGCTTACCTTAAAGAGGACGTTTGATG 

GTGAAGATCGTGCAAGGAATTCGGGCCATGGAAGTTGACT 

TTGATCCAAATGGTTCATTCGTGCCTTGACC^ 

GAACTTCTAGATCGCCCTCTTCTCAGGAAACGCAGGAGGTC^ 

CCCATTGCTGTAGTAACATCACGAACCAGTGAAGTCTATGTTTGGGGTGGT 

ACCCCCCAGAAACTGGATGTTATCAAGAGTGGCTGTAGTGCCCGGCAGGTCTGTGCAGGG 

AATACCCACTTTGCTGTGGTCACAGTGGAG 

GGAGGCACTAAACTCCATGGTCAGCTGGGCCATGGAGACAi^ 

AAGCATGTGGAAAAGTTGCAAGGCAAAGCTATCCGTCAGGTGTCATGTGGTGATGATTTC 
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FIGURE 2HHHH 

ACTGTCTGTGTGACTGATGAGGGTCAGCTCTATGCCTTCGGATCAGATTATTATGGCTGC 

ATGGGGGTGGACAAAGTTGCTGGCCCTGAAGTGCTAGAACCCATGCA 

CTCAGCAATCCAGTGGAGCAGGTCTCCTGTGGAGATAATCATGTGGTGGTTCT 

AACAAGGAAGTCTATTCTTGGGGCTGTGGCGAATATGGACGACTGGGTTTGGATT 

GAGGATTATTATACACCACAAAAGGTGGATGTTC 

CAATGTGGCTGTGATGGGACATTTCTGTTGACCC 

CTCAATGAATTCAATAAGCTGGGTCTGAATCAGTGCATGTCGGGAATTATCAACC^ 

GCATACCATGAAGTTCCCTACACAACGTCCTTTACC 

AAGATCCGTACCATTGCCCCAGGCAAGACTCACACAGCTGCTATO 

CTGCTGACCTTTGGCTGCAACAAGT^^ 

CTGGGAATC^COTGTTGGGGGGACCCCTTGG 

TCCAATAGCAGTGGCTTATCCATTGGAACTGTGT^ 

GGCGGGGGCGGCGGTGGTGAAGAAGAGGACAGTCAGCAGGAATCTGAAACT 
AGTGGAGGCTTCCGAGGAAC^TGGAAGCAGACC^ 
ACAGAGGCCATGGGGAACAGTAATGGGGCCAGC 
GAGCTGGAAAATGCAGAATTTATCCCCATGCC^ 

TTTTCAGAATCTGAGAAAGATACCCTGCCCTATGAAGAGCTGCAAGGACT 
TCTGAAGCTCCTTTGGAACACAAACCCCAAGTAGAAGCCrC 

TTTGAATCACAACTAGTCACCTCGGCTGAATCCTGCAGTAACCTGTGCTGGGAAGGGAAC 
ACCACTGACTCCTCCTGCGTGTGCGTGCAGCTCTCTGCAGGTGGAGGTTGA 

SEQ ID NO: 114_R86668_H, MKK6_H 

ATGAACTTGCTGCTCTCCTACCGCGATGTGCAGGACT^ 

GAGACGCTGCAGGCCTTGCCCACCTGTGA 

TACACTTTTGCCCTCAACCGGAGGAACAGGCCTGGGGACCGGGCG 
CTGCTGCCGCTGGTACAGCTTGAGGGCTCTGTGGCGCC 

GCCTATC^CTGGTATCGCAAGGCTTC 

GCAGCTGTGCTCCTCATTGCTGCCGGGCAGCACrTT^ 

ATAGGCATGAAGCTGGGCTGCCTGCroGCCCGCAAA 

TACTGGGATGTGGGTTTCTACCTGGGAGCCCAGA 

GTGCTGGCTGCAGAGCAGCTGTATAAGCT 

ATGGAGACOTTCCTGCJTCTACCAGCACTTCAGG^ 

CCACGCCGTGCCCACTTCTGGCTCCACTTCTTGCT 

GCCTGTGCCCAGGGCGACCAGTGCrT^ 

CCTGCAAAGOTCGAGGTTCGGGGTACTGACCCAGTAAGCAC^ 

GAGCCTGAGACCCAGGACATTCCCTCCAGCTGGACCTTCCC7VGTCG 

GTCAGCGCCTCAAAGCGCGACGAGCGCTGCTGCTTC 

GACGTCCAGCTGTGCTTCCCCAGCGTAGGGCACTGCCAGTGGTT 

GCCTGGGTGACGAACCCGGATTCCACGGCGCCCGCGGAGGAGGCGGAGGGCGCGGGGGAG 
ATGTTGGAGTTTGATTATGAGTACACGGAGACGGGCGAGCGGCTGGTGCTGGGC^GG^ 
ACGTATGGGGTGGTGTACGCGGGCCGCGATCGCCACACGAGGGTGCGCATCGCCATCAAG 
GAGATCCCGGAGCGGGACAGCAGGTTCTCTCAGCCCCT^ 

AGACGCCTGCGCCACAAGAACATAGTGCGCTATCTGGGCTCAGCTAGCCAGGGCGGCTAC 

CTTAAGATCTTCATGGAGGAAGTGCCTGGAGGCAGCCTGTCCTCCT^ 

TGGGGACCCCTGAAGGACAACGAGAGCACCATCAGTTTCTAC^ 

GGACTTGGCTACTTGCACGACAACCACATCGTGCACAGGGACATAAAA 

CTGATCAACACCTTCAGTGGGCTGCTCAAGATTTCTGACTTC 

GCAGGGATCACACCTTGCACrGAG^ 
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ATCATTGACCAGGGCCCACGCGGGTATGGGAAAGCAGCTGACATCTGGTCACT 
ACTGTCATTGAGATGGCCACAGGTCGCCCCC^ 

GCCATGTTTCAGGTGGGTATGTACAAGGTCCATCCGCCAATGCCCAGCT 

GAGGCCCAAGCCTTTCTCCTCCGAACTTTTGAGCCAGACCCCCGCCTCCGAGCCAGCGC^ 

CAGACACTGCTGGGGGACCCCTTCCTGCAGCCTGGGAAAAGGAGCCGCAGCCCCAGCTCC 

CCACGACATGCTCCACGGCCCTCAGATGCCCCTTCTGCCAGTCCCACTCCTTCAGCCAAC 

TCAACCACCCAGTCTCAGACTITTCCCGTGC^ 

CCCCCGAAGCGCTGCCTCAGTTATGGGGGCACCAGCCAGCTCCGGGTGCCCGAGGAGCCT 

GCGGCCGAGGAGCCTGCGTCTCCGGAGGAGAGTTCGGGGCTGAGCCTGCTGCACC^ 

AGCAAGCGTCGGGCCATGCTGGCCGCAGTATTGGAG^ 

i'XATCTGCJiCCAGGAGCAGAAGCAAGAGC 

<^CTCiCT3CG 

GAGCTGCGGGCGCTG(^GGACGGCTGAGGGCCCAGGGCCTTGGGCCTGCGCTTCTGCA^ 

AGACCGCTGTTTGCCTTCCCGK1ATGCGGTGAAGCAGATCCTCCGCAAG 

CCACACTGGATGTTCGTTCTGGACTCACTGCT 

GTGCTAGGACCGGAGGTGGAGAAGGAGGCGGTCTC^CCmGGTCAGAGGAGCTGAGTAAT 

GAAGGGGACTCCCAGCAGAGCCCAGGCC^ 

GGCCCCGCTCCTCTGATGGTGCAGCTGAGCCTCTTGAGGGC^ 

GAAATCCTGGCGGGGAAGGAACGGGAGTACGAGGCCCT 

CTGAATGAGGAAGCCCGGACCTATGTCCTGGCCCCAGAGCCTCCAACT^ 

GACCAGGGCCTGGTGCAGTGGCTA(^GGAACTGAATGTGGATTCAGGC^ 

CTGTTGAACCATAGCTTCACCCTCCACACTCTGCT^ 

ATCTACACCCGCATCAGGGGAGGGATGGTATGCCGCATCTGGAGGGCCATCTTGGC^ 
CGAGCAGGATCCACACCAGTCACCTCTGGACCCTGA 

SEQ ID NO: 115_PAK6_H 

ATGTTTGGGAAGAAAAAGAAAAAa\TTGAAATATCTGGCCCGTCCAACTTTGAACACAGG 

AGCCTGTl'AGCAGATACG<krCAACAGGCCAAAGCCTATGGTC 

CCCATCCAGCTGGCTCCTATGAAGACAATCGTTAGAGGAAACAAACCCTC 

TCCATCAACGGCCTGCTAGAGGATTTTGACAACA 

AGGAAAGAAAGCCCACCCACCCCAGATCAGGGAGCCTCCAGCCACGGTCCAGGCCACGCG 

GAAGAAAATGGCTTCATCACCTTCTCCC^GTATTCCAGCGAATCCGATACT 

TACACGACCGAAAAGTACAGGGAGAAGAGTCTCT 

AGAGGCAGCCACGCAGCCAAGCAAAATGGGCACGTAATGAAAATGAAGCA 
TACTATTCTGAGGTGAAGCCTTTGAAATCCGATTTTGCCAGAT 
TCACATTTGGACTCACTGAGCAAACCAAG 
AGAGCCTCGAGTAGCTCCCCTCTGGATTATTCA^ 

GGGACCAGCGGGTGCTCCAAGGAGAGCCTGGCGTACAGTGAAAGTGAATGG 
CTGGATGACTATGACAGGAGGCCAAAGTCTTCGT^ 

ACCATGCGGCAGAGGTCCAGGTCAGGCTCGGGACTCCAGGAACCGATGATGCC^ 

GCAAGTGCATTTAAAACCCATCCCCAAGGACACTCC^ 

TTGTCCGAGCCCACAATGTGCATTCCAAAGGTGGATTACGATCC^ 

AGCCCTCCACTGTCAGGGTCrGACACCTACCCCAGGGGCCCK^ 

CAAAGCAAATCGGGCTATTCCTCAAGCAGTCACCAGTACCCGTCTGGGTA^ 

ACCTTGTACCATCACCCCTCCCTGCAGAGCAGTTCGCAGTACA 

CTGAGCTCCCTCAGCCTCT^ 

GACCAGCAGCCCTCCAGGGTGTCCCATGAACAGTTTCGGGCGGCCCTGCAGCTGGTGGTC 
AGCCCAGGAGACCCCAGGGAATACTTGGCCAA 

GGCATCGTATGC^TCGCCACCGAGAAACACACAGGGAAACAAGTTGCAGTGAAGAAAATG 
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FIGURE 2JJJJ 

GACCTCCGGAAGCAACAGAGACGAGAACTGCTTT^ 
TACCACCATGACAATGTGGTTGACATGTACA^ 

GTGGTCATGGAGTTTCTAGAAGGTGGTGCCTTGACAGACATTGTGACTCAC^ 

AATGAAGAACAGATAGCTACTGTCTGCCTGTCAGTO 

AACCAAGGAGTGATTCACAGGGACATAAAAAGTGACTCC^TCCTCCTG^ 

CGGATAAAGTTGTCTGATTTTGGTTTCTGTGCTCAAGTTT^ 

AAATCATTGGTTGGCACTCCCTACTGGATGGCCCCTGAGGTGATTTCTAGGCT^ 

GGGACAGAGGTGGACATCTGGTCCCTCGGGAT 

CCCCCCTACTTCAATGAGCCTCCCCTCCA^ 

CCAAGAGTGAAGGACCTACACAAGGTTTCTTCAGTGCT 

AAAClAGCAG^f CCJ^CGT ; 

SEQ ID NO: 116_SURTK106_H 

ATGAATGATAGGAATGAGATTCAAATGGAAGCCAAACTC 

CAGGAAATTCTATGCAGATTCTTTATTAC^ 

AAACTAGGAAGGCAAGGAATGGCAAGGTCAGGAATTACTCACAGCTGTC 
CTCTGTGGGCCTAGCAGGGAAGGGGACAGCCCTGTGGCAATGGGCATGACACGGA 

ATCGTCCCAACTTTGTTGGTTACTATCTTCCT 

TTTATCAGAGAACAAAGAACTCAACAGCAGCGTTCTC 

CCTCCACCTAGGGACCTAAGCTGGGAAGCAGGA^ 

AAGGAGACATCCGTGGAAAACTTTCTGGGAGCTACCACACCTGCCCTGGCTAAGCTGCAG 

GTGCCGCGGGAGCAACTCTCTGAAGTTCTGGAGCAGATTTGCAGTGGTAGC 

ATCTTTCGAGCCAATATGAACACTGGGGACCCTTC^ 

GCTTTAAAAGAACCAGCTGGGCTCCATGAGGTACAAGATTTCTTAG^ 

CATCAATACCTGGX3GAAACACAAAAACCTGGTGCAGCTGG^ 

ACCTGTCGCKIGGGkTC^ 

GTATATCACATCGGAAAGCAAGTCCTTTTGGCGCTGGAATTCCTGf 
TTCCATGGGGATGTGGCAGCCAGGAATATTCT 

TGTGGATTAGGCCTGGCTTATGAAGTTTACACCCGAGGGGCCATCTCCTCTACT 

ATACCTCTCAAGTGGCTTGCCCC7VGAACGGCTTCTCCTGAGACCTGCTAGCATCAGAGCA 

GATGTCTGGTCTTTTGGGATCCTGCTCTATGAGATGGTGACTCTAGGAGCACCACCGTAT 

CCTGAAGTCCCTCCTACCAGCATCCTAGAGCATCTCC/^AAGAAGGAAAATC^TGAAGA^ 

CCCAGTAGCTGCACACATACCATGTAC7VGTATCATGAAGTCCTGCTGGCGCT 

GCTGACCGCCCCTCACCTAGAGAGCTGCGCTTGCGCCTAGAAGCTGCC^ 

GATGACGAGGCTGTGTTACAAGTACCAGAGTTGGTGGTACCTGAACTGTATGCAGCTGTG 

GCCGGCATCAGAGTGGAGAGCCTCTTCTACT^CTATAGCATGCTTTG 

AAGAAACATTCATGCATGAGTATATGTTCTTGGAATCAA 

GTCTTTCCCAGGGACACAAAGGGAGAAATGGG^ 

TTTCTCGGGAAATCTGAAATGATGCTGGATGGGACTCTACACATCCTGAGCTAA 

CTGTCAGTCTCACTTCTGCTGTCCCAGTC 

TGCAAAGGAGGTTTTAGAACTCTGCAGTATTTGTTGGGGC^ 

CCTCCCGTCCGAGGCTAGTTTCCTCTGGAAC 

TG&AATGAAGGAATAGAAATCCAATAAAAGAGTT 

CTTGCTCAGGATTACAGATATGGACCAACACCTCCTTCAAGAAAAGGT 

AGTTCTTCAGTCCTGAGCCCTACATGTGGGGCTGGAGGAGAACTAT 

TGAGTTTCACCTTAGGTATAGATAAAAGAAAGATGGTCCCCTTTTATCTGATTCTGAGAC 

AGGTAAATTCTGTTTGTTACTACGTTTAATTAGAAGGTGGAGGAGT^ 
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GAACATTCAACATGTATTGTTCATTAAGCTAGCTTCCTAGTTCCGATTAGACTAAGGAGA 

CTAAGCCTAGAGAGTC^TGTTAGAACAGTGAAAAGAATTCTGTGTGTGTGTGTGTGTGT 

GTGTGTGTGTGCA(^ATAAATAGGAAATGTAGAAACCAAGCAAGAAGGCTTAGTAGCTCA 

GTCTTTAACAAGGGCTAGAAAAGAATGTAATCTGATAT 

TTCAATCATCTGTTGATATACTGTGAAACTTA^ 

SEQ ID NO: 117_AA098024J4 

CTGCAGGAGAAGCACCTGTTTCATGGGGATGTGGCTGCCAGGAACATCCT 
GACCTGACTCCCAAACTTTGTCATCTGGGCCTGGCTTATGAAGTTCATGCCCATGGGGCC 
ATCTCCTCTGCTCGATCCAGCACCATCCCTCTCAAGTGGCTTGCTCCAGAAAGGCTTCTC 
. CTOAG^CCTGCLA^ 
" GXCACTCTAGCW^CAC^ 
CAGAGAAAGAAAATC^TGAAGAGACCCAGC^GCTGCT^ 
AAGTGCTGTTGGCGCTGGAGTGAGGACAGCCGCCCCTTACTTGTTC^ 
CTAGAAGCTGCTTCTAGATCTGCCGATGACAAGGCTGTGTTGC^ 
GTGCCTGAACTGTATGCAGATGTGGCTGGCATCAGGGCAGAAAGCATT^ 
AGTGTCCTTTGAAGATGGTCCTAGACAAATGACT 
AGAACAGAGAGAAGGAACTITTCTGTGGCCCACCAAGGGAG 

CATCTTTCCCTAAACATTTTCCTAGACATCTGAAATGCTGCTGGATGAAGCTCTACCTCT 
ACATACCATGTACTCTTGAGCTAAGAATCACCATCAAT^ 

AGGGCTGAAGTATAAGTGGTGGACCGTGTCATTCTAAAGGAGGTTTTTAAAATCTGCAAT 

GATTGTAAGGGAATTAGGCAAAAGGGCTGGTCCCACTCACTCCAGGCTGGT^ 

AAACTAGTTTTTCTTTTCTTTTTTTTTAAGTTAAACTATO 

ATGGGCATGAATGAACACCTTCTAATTTTTAACCATGAATTG 

AAAGAAAATTCTAGGTTCTTTTTGOTAAGAGGTGTTAAGGTGAGTCA^ 

GGAAAGGCTTTGTCTCATCTATGTTGACGGGACGTAAAAGTCCTCGTCCCGTTATGAAGA 

GCTGAAGAAGATCTATAAGAAAC^^ 

GGAGGAGTCATTXCATGAITAGK^ 

GACTAAGGAGAATCAGCCTATAGAGCCAAAGCTAGAACCAGGGATAAAAAGTGTGTGTG 

GTATAACAAATAGGAAGCATGAAAGTCXjAGCAAGAAGACTTAGTAACCCAGGT 

AAGAGGTACAGAGAAGAAGTAATCTTATAGGAATGGA 

TTCATTGAAATAACTGTGAAGCAACTCATTAAACT 

TTTCAGGTGTATAGCTGCCAAAATCTCTATAATAAAGAG 

GTTATTTTACTAGGAAAATTAGAGAACCTATAGTTTCCA7VAAAGAGA 

AAATGAGATAACTCTCTACCTCACAGGGTTGGTC 

TGTATTATGTAGAATATAATATATTCTCAATAAAT^ 

SEQ ID NO: 1 1 8__SGK2 ALPHA_H 

GAAGAGGGCAGAGCCGTGCATGGK^CTGCTCCCCAGGACCT 

TCAGAGCTGCCTGATCATTGCTACAGAATGAACTCTAGCCCAGCTGGGACCCCAAGTCCA 
CAGCCCTCCAGGGCCAATGGGAACATCAACCTGGGGC 

CCCACGGACTTCGACTTCCTCAAAGTCATCGGCAAAGGGAACTACGGGAAGGTCCTACTG 

GCCAAGCGCAAGTCTGATGGGGCGTTCTATGCAGTGAAGGTACTACAG 

TTAAAGAAGAAAGAGCAGAGCCACATCATGGCAGAGCGCAGTGTGCTTCTGAAGAACGTG 

CGGCACCCCTTCCTCGTGGGCCTGCGCTACTCCTTCCAGACACCTGAGAAGCTCTACTTC 

GTGCTCGACTATGTCAACGGGGGAGAGCTCTTCTTCC^ 

CTGGAGCCCCGGGCCAGGTTCTACGCTGCTGAGGTGGCCAGCGCCATTGGCTACCT 

TCCCTC7VACATCATTTACAGGGATCTGAAACCAGAGAACATTCTC 

CACGTGGTGCTGACGGATTTTGGCCTCTGCAAGGAAGGTGTAGAGCCTGAAGACAC 
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TCCACATTCTGTGGTACCCCTGAGTACTTGGCACC 

GATCGAGCAGTGGACTGGTGGTGCTTGGGGGCAGTCCTCTACGAGATGCTCCATGGCCTG 

CCGCCCTTCTACAGCCAAGATGTATCCCAGATGT^ 

CAGATCCCCGGAGGCCGGACAGTGGCCGCCTGTGACCTCCTGCAAAG 

GACCAGAGGCAGCGGCTGGGCTCCAAAGCAGACTTTCTTGAG^ 

TTCAGCCCCATAAACTGGGATGACCTGTACCACAAGAGGCTAACT 

AATGTGAGAGGACCTGCTGACTTGAAGCAT 

TCCAAGTCCATTGGCTGTACCCCTGACACTGT^ 

TTCCTGGGATTTTCTTATGCGCCAGAGGA^ 

ACCTGTGAAACTACTGAGGCCAGCTGGTATTAGTAAGGAATTACCTTCAGCT^ 

AAGAAAAATi^TGTTTCCSdAGTCCAG^ 

TGTATCTCTGCCCTGCCAACCTTGACAAATGGC^ 

GTTACTGGAGCTCTAGCTGCCTATTTTGTGTTTAGGGAAGG^^ 

GAAGAGCAAAGGGCGCTTTTAAAGAGCTTTCCCAAAAGCTCCCCCCAATGACTTTTGCTT 

CCATCTCACTAACCACCCACCCCTACCT^ 

TGGGTACGTGACTATCCCTAATAACAAAGGGGTT^ 

GTTGGGTAGGCAGCCAGCCCTCTTTTAC 

CAATGTGTAAAATGACAGAGATGTAACAA^ 

TATGTTGAAAAA 

SEQ ID NO: 120_CCRK_H 
ATGGACCAGTACTGCATCCTGGGCCGCATCGC^^ 

GCCAAGCACGTGGAGACTGGCGAGATAATTGCCCTCAAGAAGGTGGCCCT 
GAAGACGGCTTCCCTAACCAGGCCCTGCGGGAGATTAAGK3CTCTGCAGGAGATG 
AATCAGTATGTGGTACAACTGAAGGCTGTGTTCCCACACGG 
TTTC^GTTCATGCTGTCGGATCTGGCCGAG^ 

AACAAC^TTGTACATCGGGACCTGAAAC 

CTCAAGATAGCGGACTTTGGCCTGGCTCGAGT^ 

AC^CACCAGGTGGCCACC^GGTCrrcTGGGCTGCATC^ 

CCCCTTTTCCCGGG(^yVGAACGATATTGAAC^GCTTTGCTATGTGCTTCGCATCTTGGGC 

ACCCCAAACCCTCAAGTCTGGCCXX3AGCTCACT 

TTTAAGGAGCAGGTGCCCATGCCCCTGGAGGAGG 

TTGGATCTCCTGGGTCAATTCCTTCTCTACCCTCCTCACCA 

GCTCTCCTCCATCAGTACTTCTTCACAG 

ATTCCTCAGCGTCTAGGGGGACCTGCCCCC^^ 

GACTTCCACGTGGACCGGCCTCTTGAGGGAGTCGCTGTTGAACCCA 

CTTCATCCTGGAGGGGTGAGAAGTTGGCCCTGGTCCCGTCTGCCTGCTCCTCAGGAC 

TCAGTCCACCTGTTCCTCTGCCACCTC 

ACAGTGGGCCCACACCACACCTTGCCCCTTAGCCCTTGCGAGGGT^ 
GGTCATGTTCCCAGCCAAGAGTATGAGAAC^^ 

GTGCTCGGTGAGCCTTACCTTCTGTGTGCTACTGACGTACCCATCAGG 

GCTGCCAGTCAAGGCCTGCATATGCAGAATGAC 

GAGTGCTGCCTCCTGGTCAAGGAGAAGTGCAGAGAGTAA 

SEQ ID NO: 121_TESK2_H 

GAATTCGCGGCCGCTCGACGCTCAGCAGAGCTACCAGCTGCCCTGTTGGCTTCGOT 

GGATCGTCCTCCTGGCCCCGCOUVACAGGCGAGCGGCCCCGACTGTGGGGCA 

GTCTCCTCGTTCTCCGCCGCCGCTAGCCTAGCTGAGTCGCCGGCTTCTGCGCTAGGGGCT 
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CCCACCGCCTCCGCAGGCTAAGGAGCCGCTGCCACCAACGAGCTGTGAGGGTTACTATGC 

TCCCTCTTTGCCGCCGTCTCCTCCTCTTGCCCGCGC^GGCACCCCTCTGGCTGCTCAGTC 

CTGCCTCAGTGTCAAACCAGAAGAGAAGT^ 

CTTCTTAAAAGAAGAAAAAAGTGATTATTTA^^ 

TTGCAGGATTTCCTCCACGTGTGGAGCG^ 

AAGGAAATGTGAGCCAGGTGGGAAGAGTTTGGCCATCTTCGTATCGAGCTCTT 

CCTTTTCCAGACTGACGCGTTTGGATGATTTCACCTGTGAAAAAATA 

TTTCTGAAGTGTTCAAGGTACGACACCGAGCTTCTGGTCAGGTGATC 

ACACATTGAGCAGTAACCGGGCAAACATGCTGAAAGAAGTACAGCT 

CCCATCCCAACATCCTTAGGTATATCAACTCCGGGAA 

ACCTGCATTTC-CCTT^ 

GCTACC1TCACTTCAAAG& 

AGAGGGATGAGAATGGTTACTCTGCAGTGGTAGCTGACTTTGGCCTGGCTGAGAAGATCC 

CCGATGTCAGCATGGGGAGTGAGAAGCTGGCCGTGGTGGGTTCCCCATTCTGGATGGCAC 

CTGAGGTTCTCCGAGATGAGCCCTATAATGAAAAGGCAGATGTGTTCTCTTATGGTATCA 

TCCTCTGCGAGATCATCGCCCGCATCC^GGCCGATCCGGACTATCTTCCCCGCACAGAGA 

ATTTCGGGCTGGACTATGATGCTTTCCAGCACATGGTGGGAGACTG 

TGCAACTTACTTTCAACTGCTGTAACATC 

TTGGGAAGACCCTGGAGGAAATTCTGAGCCGCCTAC^^ 

GGAAGOTGCAGCCCACAGCCAGGGGACTCTTGGAGAAAGC^CCTGGGGTC 

GCTCACTGGATGACAAGATCCCCCACAAGTCAC 

CTCGAAGCC^GTOVGATATCTTTTCCCGTAAGCCCCCACGTACAGTGAGTGTCTTGGACC 

CATACTACCGGCC^CGAGATGGTGCTGCC^ 

GCCAGGACCTCATGGGGGGCAAGATCAAGTTTTTTGACCTG 

CTCTGGTATTTGACCTGGATGCACCAGGGCCCGGAACTATGCCCCTGGCTGACTGGCAGG 

AGCCCCTGGCCCCACCTATTCGCCGGTGGCGTTC 

ftTCAAGftGK^TTC 

CAGCTGCTCAAGCCCATGAGGCTATGGACTGCT 

GGTCCAGGCCCCAGGGGACCAGTCCATGCCCTGCGGGT^ 

AAGAAAGGCCAGCAGGCTCAACTCCAGCC^ 

CCCAGGGAAAGCAGGATGGGTGAGGGGGTTTAGTCCCTGCCTCAC 

TCAGCraAAACCATATGGCCCCCTAGGTG 

AGCAGGCAGGCTAGGCCAAGCCAGGCTCAACTT 

TATGACGGGAGGC^GCAGTGAGAGGCCTTCCTAGTTAGGGCC^CAGCTGATACCAAGC^ 

TCTGAAATCCAGCAAGGAGGTCTGCCTCCCACCAGACCCTCTCCAGTGTACrTCCCC^ 

TAGGACCAGAGGATGTCTAGTTCTAGGCTGIAGCTGGCAGG 

TCCCCACCCCAGGTCTGTCTCTTGCCTTTTCTTGGGGCATAT 

TGGAGCTGATCAAGAGGCCGTAATGGTCATGGCTC 

TCTTGCCAGTATTCTAAGACATTTC 

CACGTCACTACATTTCTATGCAAGGGGACAGC^ 

CTAACCTATTCAAAGACCTTTTCCTGTTGACT 

TTAATGTTCTGCCCCATAAGACTTTCAAC 

GCCCTAGGGCCTGCTTCTATGTATTTAT^ 

TTATACAGGGACTGATTTGCTTCCCTTC 

CCTTACAGAGCTGCAATAAGAAATAACCAAAGATGAAGCT 

TGCTTCTGTTGATTTTTTTTTTGTAAAACTTTCCCAAGACA 

AGTCAGTGTTACAGGT 



